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Philco Achievements 
in Space Technology 


Phileo has made many major contributions to the 
nation’s vital space programs. COURIER, the world’s 
first advanced communications satellite, was designed 
and built by Philco. Philco played a major role in the 
development and installation of the complex com- 
munications, command, tracking and data systems for 
the DISCOVERER program. Space-borne and ground 
communications systems for MIDAS and other satel- 
lites have been Philco designed. Philco developed and 
installed the tracking and receiving systems for the 
Air Force Passive Satellite Relay Link, which utilizes 


the ECHO satellite. In the field of human factors 
engineering, Philco has developed personnel subsystems 
for several major space projects. Philco also produces 
the world’s largest 3-axis satellite tracking antennas. 


These achievements are dramatic evidence of Philco’s 
ability to integrate its extensive resources to the design 
and production of the most sophisticated electronic 
systems. For capacity, facilities and experience in 
space technology, look to the leader . . . look to Philco. 


Government and Industrial Group, Philadelphia 44, Pennsylvania 


PHILCO 
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Communications and Weapons Division +» Communications Systems Division 
Computer Division « Sierra Electronic Division - Western Development Laboratories 
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DR. IVAN A. GETTING 


ALLEN F. DONOVAN 


pe OS PACE 


CORPORATION 


present genuine challenge to scientists 


“To preserve our free institutions, it is 
absolutely essential that the United 
States find the most effective means of 
advancing the science and technology 
of space and also of applying them to 
military space systems. This is the mis- 
sion of Aerospace Corporation” 


Ivan A. GETTING 
PRESIDENT 
AEROSPACE CORPORATION 


In accomplishing its mission, this non- 
profit public service organization per- 
forms the unique role of space systems 
architect. Aerospace Corporation pro- 
vides scientific and technical leadership 
to the science/industry team responsi- 
ble for developing complete space and 
ballistic missile systems on behalf of 
the United States Air Force. 


A new and vital force 


March 1961 


Aircraft & Missiles °¢ 


and engineers of demonstrated competence 


Specific responsibilities of the new 
corporation include advanced systems 
analysis, research and experimentation, 
initial systems engineering, and gen- 
eral technical supervision of new 
systems through their critical phases. 


The broad charter of Aerospace 
Corporation offers its scientists and 
engineers more than the usual scope 
for creative expression and significant 
achievement, within a stimulating 
atmosphere of dedication to the public 
interest. 


Aerospace Corporation scientists 
and engineers are already engaged in a 
wide variety of specific systems proj- 
ects and forward research programs, 
under the leadership of scientist/ 
administrators including corporation 
president Dr. Ivan A. Getting, senior 
vice president Allen FE Donovan, and 
vice presidents Edward J. Bariow, 
William W. Drake, Jr., Jack H. Irving, 
and Chalmers W. Sherwin. 


Aerospace Corporation is currently 
seeking scientists and engineers capa- 
ble of meeting genuine challenge and 
with proven ability in the fields of: 


+ Space booster project engineering 
* Spacecraft design and analysis 
¢ Aerothermodynamics 
* Solid rocket research 
* Nuclear rocket propulsion 
* Ion and plasma propulsion 
* Chemical propulsion 
* Large scale weapons operations 
research 
* Weapon system reliability planning 
* Vehicle control systems 
Those qualified and experienced in 


these and related fields are urged to 
direct their resumes to: 


Mr. James M. Benning, Room 173 
P.O. Box 95081, Los Angeles 45, Calif. 


AEROSPACE CORPORATION 


engaged in accelerating the advancement of space science and technology 


Circle 13 on Inquiry Card—Use Home Address 
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March, 1961 Volume 4, Number 3 


RCRAFT & MISS 


APPLIED ENGINEERING FOR THE AEROSPACE INDUSTRIES 


Features 


17 The Budget. . . It Must Be Reshaped 


Aerospace funding in Eisenhower's '62 budget remains about $14 billion; 
Kennedy has already "'fertilized'' Polaris and MATS—Man-in-space may be next 


4 1961 MISSILE HANDBOOK 


Sixty-four pages packed with engineering and sales data 
to assist you in doing better aerospace business for 1961 


34 Missile Specs and Contracts 


Details on 70 missiles with contract potential, 
Sounding rockets, space boosters, weapons. 


A6 Space Vehicles 


Details on 17 main projects and US plans for 
manned-unmanned exploration of near-space 


5O Current R & D Projects 
Space programs, missiles, propulsion studies 
>> United States Missile Projects 


An alphabetical listing of all major missile and 
space projects undertaken by U. S. since World War II 


= Vf Contractors’ Directory 


An alphabetical listing of aerospace contractors 
giving extent of their participation in missile/space activity 


103 GUIDANCE SYSTEMS 


Summary of outstanding achievements in component and system design; 
List of major manufacturers and what they produce 


1]{3 POWER PLANTS—FUELS 


Rocket engines, turbojets and fuels that will assure U.S. a place in missile/space race; 
Specifications of gas turbines used for auxiliary power systems 


13 AIRCRAFT HANDBOOK 


Specifications and performance data on leading 
military, civil, and commercial airplanes and helicopters 
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W. THOMAS H. MacNEW, Editor REGIONAL EDITORS 


Los Angeles—J. PHILIP GEDDES, 
Technical Editor, West Coast 


EDITORIAL STAFF MARCUS AINSWORTH, Statistical Editor Washington—GEORGE H. BAKER, Chief 

JOHN P. KUSHNERICK, Managing Editor HAROLD M. NELSON, Specifications Editor NEIL R. REGEIMBAL, News 
S. PETER KAPRIELYAN, Technical Editor HOWARD KOHLBRENNER, Art Director DAVID R. HEINLY, News 
ROLAND FRAMBES, Art Editor HARRY R. KAUCK, Technical Illustrator Washington Member, Editorial Board— 

PETER R. SIGMUND, News Editor ROBERT GUNNING, Readability Consultant PAUL WOOTON 


2 Aircraft & Missiles ¢ March 1961 


Sit 
aed 


a 
ae 


SFB Dagens ag Ag, a 
—— : 
; = ay y Y 
_ “Se 
\ + 
c ° 
: bi Rg ee ‘a 
: | ia ; 
a ; 
ss a 
ee | 4 
a x 
a. 
| = 
ee ; 


ae, 


THE COVER STORY—Line-drawing pro- 
files of missiles appropriately deck the 
cover of this year's Handbook Issue. 
Keeping abreast of ever-proliferating 
missile and space projects presents an 
arduous task to the specialists of the aero- 
space industries. This months issue is aimed 
to simplify this task by bringing to A & M 
readers a concise picture of our aerospace 


effort. 


Departments 


PAGE 

4 Datebook 

7 Editorial 

8 Reader's Orbit 

11 Data Capsule 

15 The Aerospace MAP 
24 Men On The Move 
142 New Books 


Industry Notes 


PAGE 
161 Engine Photos Cut 
Costs 


162 Westinghouse Electric 
Arc Heater 


PAGE 
146 Worth Asking For 


149 New Materials 


151 New Electronic 
Products 


155 New Parts and 
Components 


159 New For Production 


PAGE 


164 Computers Used In 
Weather Research 


165 R & D Briefs 


166 Production Techniques 


Next Month 


UNDER-WATER TECHNOLOGY—Polaris has allied the sub- 
marine with the aerospace industries. Anti-submarine warfare is 
as big a problem to Navy as anti-ICBM warfare is to other ser- 
vices. Underwater propulsion, underwater communications, and 
other major aspects of ASW will be explored in the April issue. 
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JOHN H. DAVIS, Marketing Research 


REGIONAL SALES MANAGERS 


Atlanta—JOHN W. SANGSTON 

911 Wm. Oliver Bldg., 32 Peachtree St., N.E. 
TRinity 6-5110 

Chicago—RICHARD P. McCLANAHAN 
360 N. Michigan Ave. RAndolph 6-2166 


Cleveland—ROBERT COBURN 
930 B. F. Keith Bldg. SUperior 1-2860 
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Accepted as controlled circulation 
publication at Philadelphia, Pa. Copy- 
right 1961 by Chilton Company. Pub- 
lished monthly. Subscription rates: 
United States and Canada, $10.00 per 
year. Single copies $1.00, special is- 
sues $2.00. Foreign $20.00 per year— 
single copies $2.00, special issues 
$3.00 per copy. 
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Vacco is best known for... 
product excellence and 
customer satisfaction. 


othe 


Vacco advanced design probably offers more than you had hoped for . . in 
performance latitude . . hi-pressure capacity . . field interchangeability . . 
low torque loading . . bubble tight operation . . instantaneous electronic 
response and over-all reliability. 


Check your specifications for hi-performance valves and regulators . . and 
specify Vacco to be sure. 


Vacco offers a complete line of solenoid operated valves, pressure regulator 
valves, manual valves, cylinder operated valves, and back pressure regulators. 
For gases... air... and liquids 
Range: 5 Micron Vacuum to 10,000 PSI 
Temperature: —452°F to + 1,000°F 


vacco valve co. 


tI+IGcouwses ke aves 


MONTE, CALIF. 


Circle 14 on Inquiry Card 


March 6-9 

Gas Turbine Power Conference and 
Exhibit 

The American Society of Mechanical 
Engineers and the Department of 
Defense 

Shoreham Hotel, Washington, D. C. 


March 9-10 

Symposium on Engineering Aspects 
of Magnetohydrodynamics 
University of Pennsylvania, Phila., 
Pa. 


March 14-17 

National Missile/Space Conference 
National Rocket Club 
Sheraton-Park Hotel, Washington, 
D. C. 


March 12-16 

Aviation Conference 

American Society of Mechanical 
Engineers 

Statler-Hilton Hotel, Los Angeles 


March 13-16 

Missile and Space Vehicle Testing 
Conference 

American Rocket Society 

Biltmore Hotel, Los Angeles 


March 16-18 

National Conference on Aviation/ 
Space Education 

Mayflower Hotel, Washington, D. C. 


March 20-23 

International Convention 

Institute of Radio Engineers 
Coliseum and Waldorf-Astoria Hotel, 
|e oe Me: A 


March 20-24 

12th Western Metal Congress and 
Exposition 

American Society for Metals 
Ambassador Hotel and Pan-Pacific 
Auditorium, Los Angeles 


March 21-23 

23rd annual American Power Con- 
ference 

Illinois Institute of Technology 
Sherman Hotel, Chicago 


March 28-29 

Nucleonics in Flight Symposium 
American Nuclear Society 

Statler Hilton Hotel, Dallas, Tex. 


April 4-7 

National Aeronautic Meeting 
Society of Automotive Engineers 
Commodore Hotel, N. Y., N. Y. 
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NEW 


What are the “big birds” made of ?—Reinforced plastics, 
ceramics, thermal insulation, printed circuit boards, heat 
reflective tape, electrical potting compounds are just a few 
of the items on a typical bill of materials. You'll find 
these and many other materials—probably in areas 
you’ve never before associated with 3M, all conveniently 
tabulated in this new brochure. 

Company-wide in scope, it presents not only materials 


16 page guide to 3M products and 
= Capabilities in the aerospace industry 


specifications, but a “birds” eye view of the 3M organi- 
zation and listings of plants and sales offices, all cross- 
referenced with the many 3M product interests. 

If materials are your diet and particularly if your plan- 
ning must be out beyond today’s commercially available 
products, you'll agree that this directory is for you. 

Write for your copy today! You'll find it a materials 
reference worth keeping and a source of new ideas, too! 


er ae 


; oni ) Partial table of 
contents: 


5 se Ceramics and 
. Refractories 
for the ; oe ee, 8 =8§8§=6—Coated Abrasives 
=" 
A ya. @ & : Elastomers, Plastics 
eee tee soit L J and Resins 


Coated Fabrics 
ft é 
| ; Electrical Insulation 
age : ‘ i 


Handling Systems 


Data Duplicating and 
Fluorinated Fluids 


E : Instrumentation Tape 
a Recorders and 
Magnetic Tapes 
Metal Finishing and 
Treating Materials 
Non-Skid Surface 
Films 


Radioactive Materials 

Packaging and 
Protective Films, 
Papers 

Potting, Encapsulating 
and Impregnating 
Compounds 


Printed Circuitry 
Materials 

Reflective Films and 
Fabrics 

Reinforced Plastics 


Specialty Tapes 
Surface Markings 
Thermal Insulation 
Thermo-Electric 
Components 
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- 3M, Missile Industry Liaison, Dept. VAF-31 I 

St. Paul 6, Minn. ] 

YES! I'd like a copy of “‘Products for the Aerospace Industry.” ! 

A Please send to my attention at the address below: 
= - 
e 

— NAME Saas ae ne ] 

| ———— — | 

‘I | Firm aie... = Se ‘ | 

: ; Ce ae 

f | City as _ZONE STATE ! 

P | l 
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3M CO., ST. PAUL 6, MINN. EXPORT: 99 PARK AVE., NEW YORK 16, N. Y. CANADA: LONDON, ONTARIO. 
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INDUSTRY 
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Across-section of disciplines directed toward Space Technology Leadership 

The technical staff at Space Technology Laboratories is the free world’s most experienced group devoted exclusively to advances in 
the civilian and military applications of space technology. ¢ Among STL’s strengths is a versatile capability created by a cross- 
section of the scientific and engineering disciplines. This enables the technical staff to anticipate and solve new problems in every 
area of space technology from fundamental research to complex hardware design and fabrication. @ Today, STL’s growth and 
diversification are opening up exceptional opportunities for outstanding scientists and engineers. Their talents and training will 
bring strength to, and gain strength from, an organization devoted to a single purpose: constant advancement of the state-of-the-art 
in the exploration and understanding of space. @ STL invites the outstanding scientist and engineer to investigate the dynamics of 


a career in this atmosphere of Space Technology Leadership. Resumes and inquiries will receive meticulous attention. 


SPACE TECHNOLOGY LABORATORIES, INC. p.o. 80x 95005mn, Los ANGELES 45, CALIFORNIA 


a subsidiary of Thompson Ramo Wooldridge Inc. 


Los Angeles * Santa Maria * Edwards Rocket Base * Canoga Park J Cape Canaveral * Manchester, England « Singapore * Hawaii 


See. ees lea 
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EDITORIAL 


A Looming Battle .. . 


Commerce vs. Defense? 


Aircraft & Missiles « 


Unfair procurement practices getting you 
down? Need an able assist on your proprietary 
rights and patent rights fight with Department of 
Defense? You’ve got it! 


In the past, small firms turned to the Small 
Business Administration—not much success. The 
big boys turned to hearings and toe-to-toe legal 
matches with the military. Again, to no avail. 


NOW, you have some one high in government 
on your side. At least he says so. This man is 
willing to do battle for business. Furthermore, 
he knows how to merchandise his ideas. If proof 
of this is in success, then it’s well proved. 


Who is this driving force willing to take up 
your fight? None other than Secretary of Com- 
merce, Gov. Luther H. Hodges. Why should 
any of us believe that he’s willing to slug it out 
department-with-department with the Pentagon? 
Simply this—-AND READ CAREFULLY! 


We asked Secretary Hodges, “Will the Depart- 
ment of Commerce defend business in proprietary 
rights and patent rights theft by the Department 
of Defense?” AND NOW—Secretary Hodges 


March 1961 


firmly and enthusiastically replied, “If we can't 
do it legally, we'll raise hell about it!” 

Okay, he has come out for you; now give him 
a fair chance to try. When you present your case, 
give him all the facts not hearsay or opinion. 
Here’s the starting place to help ourselves. If this 
works out, think of the other business inequities 
that exist in certain DOD procurement policies. 

Industry can present its case for fair profit 
from military orders in which it uses much of its 
own capital. Industry should get royalties, license 
fees, or some fair return on technology developed 
with stockholders’ money. 

Now, all of us must start forming opinion in 
the right places on renegotiation, CPFF versus 
incentive contracts, who should pay for elaborate 
proposals, and a host of other vital issues. We 
must convince the nation that our industry can 
out-produce reliable products on a more eco- 
nomical basis than any other aerospace industry 
in the world. 

A final note. If you do not get satisfaction from 
the Department of Commerce on patents and pro- 
prietary rights, we would like to hear about it. 
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Steel Bosses 
Selectively Hardened 


Bosses on part shown are locally har- 
dened to increase resistance to wear and 
plastic yielding. Surface hardening by 
induction provides hardness pattern in- 
dicated and hardness of Rc 57/59 for 
1040 steel when quenched in water. 


Hot Forming Aids Production 
Assembly of Nippers 


a 


mDUCTION COIL 


The ends of high-strength steel rivets 
are selectively heated to 1700° F for 
hot upsetting. Design of coil permits 
— ree of upsetting tool through the 
coil. 


WRITE FOR WEW REPEL CATALOG 


55th ST. & 37th AVE,, WOODSIDE NY 


CHICAGO OFFICE: 6246 WEST NORTH AVE. 
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~~. Reader's Orbit 


Has What We Need? 


. . In your January, 1961, issue, 
page 39, regarding needed materials, 
the first paragraph says that a high 
strength fluorosilicone compound 
would be welcomed. We have de- 
veloped a material well in excess of 
AMS 3326 so far as physical strength 
is concerned, particularly in Tear 
Strength which is three times the 
value of AMS 3326. Since AMS 3326 
is considered high strength, the range 
of our materials . . . may be of in- 
terest to the industry . .. would be 
interested in learning what contacts 
you may have made where this com- 
ment was noted ... so that we might 
bring these materials to their atten- 
tion. 

J. A. Moffitt Jr. 


Sales Manager 


Connecticut Hard Rubber Co. 


All requirements outlined in the 
article “What We Need to Win the 
Aerospace Race with Russia” reflect 
the combined opinion of over 200 re- 
search and engineering experts in the 
Aerospace Industries Assoc. Central 
office of AIA is at 610 Shoreham 
Building, Wash. 5, D. C. They have 
been advised of your letter. 


Brilliant Summary 


- . received the January issue of 
Aircraft & Missiles today with the 
article “How Much For Space.” I 
thank you very much for .. . the 
brilliant way you summarized my 
paper ...am particularly proud that 
it appears in an outstanding issue of 
your magazine such as the Annual 
Forecast. 

Franco Fiorio 


Technical Consultant 
Roma, ITALY 


Valuable to the Military 


. During the past year, I have seen 
more and more publications on air- 
craft and missiles come onto the scene. 
However, I want you to know that 
when we are in need of real informa- 
tion and facts we always turn to your 
magazine. I have always found the 
articles to be extremely well written 


and to contain the answers to ques- 
tions which are asked of us so many 
times. To someone in the military, it 
is extremely valuable to have a maga- 
zine such as yours, since a lot of the 
material with which we come in con- 
tact is classified. Sometimes, it is hard 
to know how to answer a question 
posed by someone who does not have 
access to classified material, your 
magazine fills this gap for me. 

. noticed the announcement of the 
1961 Handbook to be issued in March. 
I would certainly appreciate getting a 
complimentary copy of this annual . 
Last year we did not reprint any of 
the material as we did not publish a 
Missile Directory; however, from the 
enthusiasm experienced over the first 
one, we do plan to publish one this 
year. Therefore, I would also like to 
request your permission to reprint the 
Handbook for use within the Eighth 
Air Force. 

Lt. Col. E. W. Edmonds, Jr., USAF 


Hq. Eighth Air Force (DCRM) 
Westover Air Force Base 


The Big “Surprize™ 
. was surprized (sic) to see you 

use the word “antennae” for “anten- 
nas” in your Data Capsule Page, 
February 1961 issue. The proper 
plural of “antenna” is restricted to 
the biological sense. You can confirm 
this by Webster’s unabridged diction- 
ary. Funk and Wagnalls’ dictionary 
does not make this distinction in their 
present edition. However, their new 
edition will state that the correct plu- 
ral for “antenna” in a radio sense is 
“antennas.” Through usage the word 
“antennas” is correct in the United 
Kingdom but the word “aerials” is 
preferred . . . would like to suggest 
that you give a little publicity to the 
proper use of “antennas.” 

Carlyle R. Smith, Lt Col, USAF 

Chief, Comm & Elct Div 

Directorate of Material Support 


ARDC Headquarters 
Andrews Air Force Base 


Was SURPRISED to see one 80 pro- 
ficient in dictionary tactics as Coll. 
Smith use the non-Websterish SUR- 
PRIZE. 
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URGENTLY NEEDED! 


Far-Out Ideas on 


The solution of problems generated by vehicle 
operation at extreme altitude and speed can no 
longer be provided with “By the Book” 
methods. Existing principles of the Engineering 
Sciences must constantly be revised by knowl- 
edge gained from research and development. 
New operational environments demand new 
theories and methods. Experienced engineers 
will provide them. 


That’s why we are constantly on the lookout 
for creative and imaginative engineers. 
New ventures are now undergoing 
evaluation and analysis. Our work em- 
braces manned and unmanned vehicles, 
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Far-Up Problems! 


ground support equipment and new prod- 
uct development. 


If your background is in STRUCTURAL DE- 
SIGN, STRUCTURAL DYNAMICS, STRESS 
ANALYSIS, AERODYNAMICS OR PRO- 
PULSION, ELECTRICAL OR ELECTRONIC, 
AIR CONDITIONING, SYSTEMS DESIGN, 
OR FLIGHT TEST, we have challenging 
assignments which will appeal to your 
career desires. 


Write today in confidence to Mr. Melvin 
Vobach, Dept. OB3, Boeing Airplane 
Company, Wichita 1, Kansas. 
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Integrated accessory power 


and cooling 
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meets the most advanced missile and space vehicie requirements 


AiResearch has developed a single system 
package for missiles and space vehicles 
to meet increasing accessory power and 
cooling load requirements in the face of 
decreasing size and weight allowances. 
This integrated accessory power and 
cooling system supplies hydraulic power 
for actuating systems, 3200 or 400 cycle 
three-phase electric power for guidance 
and control, and at the same time pro- 
vides cooling both for the APU 
and all electronic equipment 


operating in the missile or space vehicle. 
The cooling system in the example 
shown here uses liquid ammonia as the 
expendable evaporant, and each heat load 
area has a separate temperature control 
valve. Alternator and controls, turbine 
assembly and APU liquid propellant fuel 
tank are patterned after operationally 

proven components. 
World leader in the design and manu- 
facture of cooling and accessory 
power systems, AiResearch has 


delivered more missile APUs than any 
other company, and is the leader in 
advanced electronic cooling systems for 
aircraft, missiles and spacecraft. 

AiResearch design and manufacturing 
experience in these two fields includes: 
liquid and solid propellant APUs; hydrau- 
lic and hot gas actuators and control 
systems; 3200 and 400 cycle alternators; 
cold plates; expendable and closed cycle 
gas and liquid cooling systems; cryogenic 
cooling systems. 

Please direct inquiries to Los Angeles. 


THE (£-7.\:i-i343 CORPORATION 


AiResearch Manufacturing Divisions 


Los Angeles 45, California « Phoenix, Arizona 


Systems and Components for: AiRCRAFT, MISSILE, SPACECRAFT, ELECTRONIC, NUCLEAR AND INDUSTRIAL APPLICATIONS 


10 Circle 19 on Inquiry Card 


Aircraft & Missiles ¢ March 1961 


; i —' _ ~ Nee ~ : : 7 
: ” Ma . . ; j : i 
AIRESEARCH AP cums excnnae A —, — a “— . . i 
: % ee 4 a "1 v y pe es ar Ai Wee yr. as 
: oe io a ) ss a | 
it —- 2 i 
ee ae ==> . 
peed vensor — = oe ig 
. ( ve. boa! O | Hick P , —— = ~ 
: f * aimee sa T Mo) tome | | eS |] 
| ce MP — Pt oe 
= bine a | —— de eat” , Seas: se ‘ 
Fi _ 18. Economizer { . i 3 sic, ee Te f) i i. 
r jot 9 ae ee ee i 
| jo ae  — ee CS ; 
i ¥ 
a oe 
e ( ~~ ’ . 
_ —CSSCSCiés —“CSCSCSC‘CCSCtésés 


MISSILES AND SPACE VEHICLES 


Design 


MERCURY ORBIT ALTITUDE has been 
lowered to an optimum 11] mi. Was about 
127 mi before calculations showed pres- 
ent retros would drop capsule in, or 
to close to, Africa. 

CENTAUR NOSE CONE is 20 ft long 
and 10 ft in diam. It is fabricated in 
two halves from Conolon 506, a pre- 
preg laminating material. 

MINUTEMAN GUIDANCE SYSTEM uses 
air-bearing gyros designed for 10,000 
hr. use. Computer used in guidance sys- 
tem of first flight had accumulated 
more than 300 hr running time prior to 
launch. 

MINUTEMAN FIRST STAGE is 24 ft 
long and 5 ft in diam. No solid propel- 
lant fired in this country is larger. 
Thrust is estimated at 170,000 lb. 

TIROS II INFRARED SATELLITE car- 
ries two radiation experiments. One 
consists of 5 radiation detectors ori- 
ented at 45 deg to spin axis. They 
scan through combination of satellite 
rotation and movement along orbital 
path. Other experiment consists of two 
sensors, one white, the other black. 
White sensor measures heat radiation 
from Earth. Black sensor measures both 
visible (reflected solar radiation) and 
heat radiation. 

TRANSIT III B SATELLITE carried a 
vital component of SECOR (SEquential 
Collation of Range). Aboard the 36-in. 
satellite was a 7-lb transponer designed 
by Cubic Corp. 

SURVEYOR SATELLITES (seven in 
number) will be designed to land gently 
on Moon, perform chemical analyses of 
surface and subsurface, and relay tele- 
vision pictures to Earth. Hughes will 
build. Launches will take place 1963 
to 1966. 

INFLATABLE SPACE CRAFT ANTENNAS 
made of mylar film or aluminum foil 
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Data Capsule 


SUMMARY OF MANAGEMENT TRENDS AND TECHNICAL DEVELOPMENTS 
IN THE AEROSPACE INDUSTRIES 


reinforced by mylar are being studied 
by Lockheed Space Div. 


VIPERSCAN PAYLOAD will take pic- 
tures of Earth from 48-mi altitude. 
Viper rocket and payload are launched 
at 55,000 ft from F-104. Scan device 
triggered on 5=-sec delay after ejection 
from nose cone. Scattered cloud base 
essential for reference base interpre- 
tation. 


LIQUID HYDROGEN behavior at zero 
G will be studied by NASA using Aerobee 
150 A sounding rockets. Data will be 
applied to Centaur and Saturn design. 


MERCURY TRACKING STATIONS will use 
glass resistors 4 ft long for point-to- 
point communications. Corning Glass 
produces. 


ANTENNA WINDOWS made of Multiform 
fused silica withstood 5500-mi ballistic 
reentry flight on GE-MSVD's RVX-2 last 
year. 

AIR FORCE WOULD LIKE a space 
launch vehicle between Centaur's 30,000 
lb thrust and Saturn's 1.5 million 1b 
thrust. Systems Development Directorate 
technical advisor H. J. Weigand advised 
a recent ARS conference of this 


Development 

FIRST STAGE POLARIS fabricated 
from glass fibers and Epon 828 epoxy 
resin was recently test fired success- 
fully by Aerojet. 


PERSHING LAUNCH from mobile firing 
device recently tested guidance system 
reaction to shock, temperature, stress. 


IONOSPHERE STUDIES will be under- 
taken with Beacon Satellite (S-45). 
Juno II will launch. US and New Zealand 
universities are participating. 


ATLAS D SERIES R & D firings ended 
with 49th shot. Air Force box score 
lists 35 complete successes, 8 partial 
successes, 6 failures. R & D testing 
will shift to more powerful Atlas E. 


1% + ¥ 
NEG 
Fs : a a 
i - —_ enmneneees . —E ——— 
: . , on cee Bo gps SRO aE ee ae | See ee 2 gle oe ad a Se Wot Rina oe a Bi sae oops 
cae > pe eg en ae ee ae a a ae ne Se al Se ee ee eee SW Bae meat ee ene Gee yo RR eter 
cc ae ; : als cee ee ek el Er Li aaa cy en eee Sa 
ee : : = . . Ye i a - ve 4 adi saad h > “ay lg ’ <) Pe a 7 nid eee 
jas Mie jaca” J, 
Ap eae 
AF Macs! 
as 
ee ers. 
Paes 
i ae 
7 a 
Bae cee 
se Balms oes < ay 
D Be rae ss 
f bntrascee 0 
: Beaute son A 
ies he 
5 ~ ame ee ee 
- —— = = mn 
y E one aa 
Menges i. 
4 ‘ Were iy ess 
a 3) Pa eae 
taki oe By ato 
f TOS aaa 
e. \ ae 
i E pURiee aie 
* - Seay Chee 
: pene 
i ‘ eeeire niet, 
; ih» pea 
Bina aot area 
a it i 
, . le ae 
net eg 
: _ ar oe) 
: vas a 
+; a ey 
Vr 
: . Bos ‘ 
: | y 
ris es", : 
a Ne 
oa “ay J 
ee, “4 
aes | ee 
Ay) Sa ae 
ee eee 
“eat Bae ee 
a 2 See ee 
Ms anes 5 igs 
res Bas <5 ah © 
ae eis 
aera 
' x aags 
eS > 
pri" - 
eer al 
F a : 
B : 
ae i. 
Geiss ‘i 
aa a 
Re a 
4 Jes 
ae a 
oe eS 
Beh 
‘a a a. 
: fee 
ae a1 Be 
; Bok A 
PA aaa 
Arcos |: 
Be ee 
eae rs 
i 
‘alee. 
; ag eae 
ee 
im 3 Be 
Ee 
* ‘a : 
tie a fe 
: Bi se 
Par q a 3 
. Se : : 5 f 2 
gi ex: 
bats ier 7 te : 
ey +f 
"3 oe ey. 
: me 3 \ 
Bs y.t 
; CF ne 
pee 
ee 
tae Eis 
og lr. 
‘Sac 
Mae! Re eiey 
% Be, peirer 
ui ¥ 
Ne on 
: Bes gaa 
a Be bi AER 
- ryan: 
Re 
ree 7 = 
Sa ie 
* yy 
re 
* 
ef 
fi an 
fe aa 
Bry aay 
j 1 eaieer es 
3 < haeies es 
ee sp a 
F eae 
: Arie: 
\ an... es 
Bae 
me ee 
oe ie 
ee 1 
4 . ae 
zt 
an ‘- 
| § 
~~ 2 
" flier <alt 
od a 
3 
i. is pos 
/ : Sy ae 
12 ue a 
, Rss 
oy Bee “gk 
tite pie ck ee 
ee a 
. 7 
We 4 a as Re 
© Bese oe 
Y a a 
yl Be 
vor a 
i a 
ay ‘ i 
aie: om : 
nat Bai sett 
ae 
; fe a 
& 
aS reer 
se 3 ps 
je 
gd 
oe 
oa 
™ - 
Bo Ue a, 2 HA eer Pe ee ; : =F a ay naa Sn ka) ee 
De ee ey) ee. Wan alae a er aa ie Bases Rea ial a ; 
a eure, SS SOS ee ae ee 7 ’ 
Wer Wiens Oc. SRC a PCG gs ate a sae Saad . - a ee 57 ae x 


AE 


Production 


FIRST RAIL CAR for mobile-Minute- 
man has been rolled out by ACF. "Shock- 
proof" suspension system cushions 
vertically, longitudinally, and trans- 
versely. 


LIQUID ROCKETS could swing to 
Spun glass full tanks. Boeing is pro- 
ducing a two-compartment tank under 
$100,000 ARDC contract. Boeing devel- 
oped aluminum foil and plastic sheet 
blanket prevents fuel from dissolving 
case bonding agent. 

NEW COLUMBIUM ALLOY, F-48, is 
being machined and welded at Ling-Temco 
Electronics Inc. 


Procurement 


PROJECT RELAY bidders must submit 
proposals to NASA's Goddard Space Flight 
Center by March 6. Communications sat- 
ellite will be low-altitude, active 
device about 85-lb weight. 


POST-SATURN BOOSTERS are being 
studied, under contract, by Douglas 
and STL. Contract calls for completion 
of cost studies on three, nine, and 12 
million 1b thrust booster at the end 
of six months. 


PROJECT MIDAS Contract worth $12 
million has been awarded Aerojet-General 
to fabricate an undisclosed number of 
prototypes. 


PROJECT PRESS (Pacific Range Elec- 
tro=-Magnetic Signature Study) first 
contract announced by Army on behalf of 
ARPA. Part of project Defender, PRESS 
will detect and identify ballistic 
missile warheads. Western Electric 
awarded $l-million for submarine cable 
System in Marshall Islands. 


AIRCRAFT 

Design 

GUST ALLEVIATION SYSTEM designed 
to automatically improve riding comfort 
in aircraft has been designed and 
tested by NASA. Accelerations caused 
by gust was reduced about 45 percent. 

SKIN FRICTION DRAG may be reduced 
as much as 50 to 60 percent at hyper- 
sonic speeds by injecting helium into 
the boundary layer. NASA tests have 
now confirmed what has been theorized 
for years. 

REDESIGN OF F-27 FRIENDSHIP would 
give STOL capability by incorporating 


12 


double-slotted flaps and spoilers. 


Development 


FAA CERTIFICATION OF SABRELINER is 
expected by North American Aviation in 
April. The T-39 twin-jet trainer was 
developed with company funds after sell- 
ing 94 units to tap the executive 
market. 

TACAN SYSTEM produced by Hoffman 
has mean time to failure of 150 hr. 

This represents improvement of 9 times 
over early models. 

NAVY'S UO-1, known commercially as 
the Piper Aztec, is being considered 
for development as an ASW aircraft. 

UNDERWATER DETECTION device de- 
veloped with Aeronutronic's funds being 
backed by Navy Bu Weapons feasibility 
contract for $175,000. 


Production 


BOMBER PHASE OUT in USAF seems 
imminent since no new funds for B-52 
and B-58 are included in the new Federal 
Budget. 

MIRAGE III FINAL ASSEMBLY LINE is 
being set up in the G. A. M. Dassault 
factories of Bordeaux-Merignac. 

UTILITY AIRCRAFT PRODUCERS turned 
out 1484 units in 1960 that retailed 
for a total of $27,335,023. 

SUPERSONIC KD2U-1 DRONE will be 
produced in additional quantities by 
Chance Vought under new $3,260,000 
contract. Drone is target for Bomarc, 
Sidewinder, Terrier. 


Procurement 


53 TRANSPORT AIRCRAFT will be 
bought by MATS beyond those specified 
in the fiscal 62 budget. Deliveries of 
30 Boeing C-135's will begin in July. 
Other units will be 23 Lockheed C-130's. 

REPUBLIC'S F-105 THUNDERCHIEF re- 
mains high on aircraft priority list 
in 1961 and 1962. Aircraft has been 
selected for overseas deployment. 

About $400-million production funds are 
alloted for fiscal 62. 

ARMY MODERNIZATION will cause a 
50 percent increase in procurement of 
Chinook, Caribou, Iroquois and Mohawk 
aircraft by 1962. 

SUBCONTRACTORS will get 60 percent 
of all work on B-70. Twenty five first=- 
tier subcontractors have yet to be 
selected, 8000 second tier subs. 
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rockets 
and 


missiles 


Componentry capabilities of the 
Kelsey-Hayes Company as a supplier of 
precision propulsion assemblies, structural 
parts and exotic high temperature 
materials for first and second generation 
rockets and missiles include— 

Swivel nozzles, hydraulic control systems 
and auxiliary power supply systems for 
thrust vector control; weldments, rocket 
and combustion chambers for liquid and 
solid propellant propulsion systems; 

inner cones, exhaust cones, rotating wheel 
assemblies; vacuum induction melted 
alloys to withstand corrosive and 
extremely high temperature atmospheres; 
advanced design, research and develop- 
ment in gas dynamics, internal ballistics, 
transient heat and thermal stress analysis. 
Kelsey-Hayes Company, 

General Offices: Detroit 32, Michigan 


KELSEY- 
HAYES 
COMPANY 


Automotive, Aviation and Agricultural Parts 
Hand Tools for Industry and Home 


18 PLANTS: Detroit and Jackson, Michigan; 
Los Angeles; Philadelphia and McKeesport, 
Pennsylvania; Springfield, Ohio; New Hartford 
and Utica, New York; Davenport, lowa; 
Windsor, Ontario, Canada, 
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CHATHAM Y-SERIES 
TRANSFORMER RECTIFIERS 


Reliable 
DC Power for 
Lockheed P38V-1 


Sub-chaser The prop-jet P3V-1 is U.S. Navy’s newest anti-submarine 


warfare patrol airplane. Equipped with special electronic gear 
to find and localize submerged metallic targets, the P3V-1 
can home in and attack with Its large store of kill weapons. 
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Three Chatham 28VS200Y silicon transform- 
ror = = erated ere yagi 7 
wide ry DC pow ower to rnc ‘ 

; lete de pen ‘i 


Chatham’s famous Y-Series of transformer-rectifiers, of which the 28VS200Y is one, is available 
in a complete range of outputs from 20 amps through 200 amps. The Y-Series represents the light- 
est, most reliable equipment for converting AC to DC for airborne or ground applications. Chat- 
ham’s famous written guarantee is your assurance of continuous, trouble-free operation under the 
toughest environmental extremes. Designed and manufactured to a wide range of military and 
commercial specifications, Y-Series units are available for immediate shipment. 


CHATHAM ELECTRONICS 


LIVINGSTON, N. J. TWX: LVTN NJU-489 
DIVISION OF@TUNG-SOL ELECTRIC INC. 
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The Aerospace 


This capsule of developments and trends is part of Aircraft & Missiles’ Marketing 
Assistance Program, a research service to aid companies in the areospace market. 


The Aerospace Market... 
Pushing $18 Billion In "62 


Commercial aircraft and equip- 
ment sales, and federal expenditures 
for aerospace will add up to a fan- 
tastic $17.9 billion market in fiscal 
1962. 

Long, hard research by the 
A&M’s editors reveals that the mar- 
ket has long been under estimated. 
The many “tap-roots” which nour- 
ish the “tree” have never been ade- 
quately integrated into the total 
market. These “tap-root markets” 
are GSE, Electronics, FAA, AEC, 
etc. 

Another important fact revealed 
by these market studies is that the 
aircraft business is far from a dead 
market. Although the trend to mis- 
siles is inevitable for certain de- 
fense functions, over $8 billion of 
aircraft business will be transacted 
next fiscal year. About $6.45 billion 
will be from federal expenditures 
and $2 billion will come from the 
sales of commercial aircraft, en- 
gines, and propellers. 

The Aircraft Market — Much 
has been written about the disap- 
pearance of new obligations for big 
bombers in the new defense budget. 
It is fact that B-52 and B-58 get 
no new funds. But, a total of 1420 
aircraft will be procured and this 
represents $4.896 billion in new ob- 
ligations. 

It is also a fact that new ob- 
ligations in the budget do not reflect 
exactly what will be spent in a 
given year. In the case of aircraft, 
there has been a great deal of ad- 
vance buying. That is, there is a 
backlog of unexpended aircraft 
money. Part of this backlog will be 
expended in fiscal 1962. And the 
amount that federal agencies plan 
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to lay out is $6.095 billion. An ad- 
ditional $355 million will be ex- 
pended for aircraft research. This 
is a more accurate reflection of the 
short term market, because it rep- 
resents the actual expenditures. 

The Missile-Space Market— 
Missile-space programs have not yet 
accumulated any sizeable backlog 
of unexpended funds. Thus, the new 
obligations in the fiscal 62 budget 
closely parallel what will be ex- 
pended. And this is good. This is 
the way our budgets should b- 
planned. For a given year only that 
money that can actually be spent 
should be allocated. This will elimi- 
nate the situation which now allows 
one administration to commit ar 
other administration to raise the 
money for long term buying. This 
year, actual expenditures for direct 
procurement and research in the 
missile-space market will be over $8 
billion. A breakdown of the entire 
market follows. 


Planned Expenditures 
Market Areas In Billions 
Aircraft Procurement 09 
Aircraft Research 
Missile Procurement (DOD) 
Missile Research w3") 
Astronautics Research (DOD) 
NASA 
Electronics (not including aircraft 
and missile budgets)* 
ASW, & Polaris Support? 
Military Sciencest+ 
Federal Aviation Administration** 
Foreign Missiles 
Commercial Aircraft, Engines, 
Propellers 2.000 
Business Utility Aircraft -200 
AEC (Airborne Reactor Research)  .102 


Total Market Fiscal 1962 $17.978 billion 


* Electronic Industries Assoc. estimates 
over 70 percent of military electronics ex- 
penditures are for aerospace. Total mili- 
tary expenditure is specified as $1.079 
billion in the budget. 

+ This figure is an estimate of what will 
be spent for aerospace hardware. It is 
calculated from the overall ASW and 
missile ship budget which exceeds $2 bil- 
lion. 
+t Authorities agree over half of all re- 
search and development expenditures are 
for aerospace. Total expenditures in fiscal 
762 budget are $617 million for military 
sciences. 

** Includes only that hardware used in 
aircraft or directly for controlling air- 
craft. Total FAN budget is $440 million. 


DEFENSE EXPENDITURES 
AND NEW ORDERS 


3 Months’ Moving Average Index 


AIRCRAFT 


EXPENDITURES 
MEN NEW ORDERS 


Aircraft & Missiles index- 
Base 1957-100 


Aircraft includes air-frames, engines armament, elec- 
tronics, and other government furnished equipment. Also 
included: special tools, test equipment, and ground 
handling equipment. 


MISSILES 


Aircraft G& Missiles index- 
Bose 1957 = 100 


Missiles graph includes complete missile systems—arma- 
ment, launching, guidance, control, boosters, sustainers, 
propellants, special tools, and ground handling equip- 
ment. 


ELECTRONICS & & 
COMMUNICATIONS 


Electronics and communications graph is related.to the 
following equipment: radar, eletromagnetic equipment, 
computers, radiation airs, countermeasures, radiac and 
infrored, meteorological equipment, sonar, transmission 
or reception units, noise and interference detection de- 
vices, test equipment, spores, and related component 
equipment. 
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The Aerospace 
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Business Moves 


United Systems Corp., new aero- 
space firm, will provide systems 
manager capabilities for missile and 
space programs. USC was formed 
by four existing companies, each 
with its own specialty. They are: 
Amcel Propulsion Inc. (propulsion 
devices); CTL Div. of Studebaker- 
Packard (nose cones, heat resistant 
structures); Technology Instrument 
Corp. of Acton (electronic instru- 
mentation); and Merz-Chambers 
(special machinery). 


McDonnell Aircraft has formed 
an Electronics Equipment Div. to 
design and produce aerospace elec- 
tronic equipment. 


Walter Kidde & Co. announces 
the sale of the business formerly 
conducted by the Kidde Precision 
Tool Corp. to the newly-formed 
KPT Mfg. Co. 


Aerojet-General Corp. has 
signed a licensing and technical as- 
sistance agreement with Societe 
Europeenne De Teleguidage 
(SETEL), Paris, for production of 
Hawk motors. 


Jack & Heintz Inc. has merged 
into The Siegler Corp. 


Metcut Research Associates, 
Cincinnati, is making a new Ma- 
chining Data Center available to the 
industry. It will collect, analyze, 


ae By 


and disseminate information which 
helps solve aerospace machining 
problems. 


Hughes Aircraft Co. and 
SABCA, a Belgian aircraft firm, 
have formed a new company in Bel- 
gium. Called COBELDA, it will 
provide technical assistance and 
maintenance for electronic equip- 
ment deployed in Europe and sup- 
port service for the Hughes ground 
and airborne radars on the con- 
tinent. 


Tenney Engineering Inc. is ac- 
quiring Harvick Manufacturing 
Corp. and Harvick Machine Corp. 
of South Gate, Calif. Tenney re- 
cently announced formation of a 
ground-flight support equipment di- 
vision. 


ITT Laboratories has been 
joined to ITT Federal Div. to form 
a single operating unit called ITT 
Federal Laboratories. 


Space Technology Laboratories 
Inc. announce formation of STL 
Products to market scientific and 
technical devices. 


Facilities 
Wyman-Gordon Co. has in- 
creased beryllium processing space 


at its North Crafton, Mass., plant 
from 4,000 to 16,000 sq ft. 


Purolator Products Inc. have 
opened a West Coast filter-manufac- 
turing plant at Van Nuys, Calif. 


General Electric expects to com- 
plete a new metals plant in Cleve- 
land by the end of the year. Accent 
will be on refractory metals. 


THE CIVIL AIRCRAFT MARKET 


AIRCRAFT SHIPMENTS 


Units Value (000,000) 
_eeoer 1. —_——_ Ot  - = 
Month 1960 1959 1960 1969 
January..... 747 665 $96 $50 
February. 655 619 113 50 
March. ..... 867 736 90 
ee 768 745 127 68 
ESE 802 759 131 81 
ae 694 110 
July... 539 630 120 88 
August...... 420 647 98 95 
September 427 432 108 76 
October..... 618 739 81 104 
November... . 630 705 88 77 
December... iui 786 dane 12 
Year...... ong Ot sab $900 
11 Mos.... 7,367 7,456 $1,158 $788 


PISTON ENGINE SHIPMENTS 


Units Value (000,000) 

a ae armactanrieid aaa 
Month 1960 1959 1960 1959 
January. .... 1,025 873 $2.5 $2.6 
February 1,039 954 2.6 2.7 
March 1,141 921 3.2 2.6 
1,064 947 2.5 2.7 
| ee 894 921 2.3 2.3 
EN 772 979 1.8 2.7 
, Se 579 844 1.7 2.0 
August.... 873 747 2.3 1.7 
September... 864 804 2.3 2.2 
October... .. 862 1,051 2.4 3.9 
November... -... ~=—1, 060 wee 4.3 
December. . . vese: Le wane 3.6 
|, es $33.4 
10 Mos.... 9,113 7 $23.5 $25.5 


Westinghouse Electric Corp. is 
building a new Astroelectronics 
Laboratory 40 miles northwest of 
Los Angeles. It is slated for com- 
pletion in May. 


Ilikon Corp. has opened a new 
materials research laboratory in 
Natick, Mass. 


Grumman Aircraft Engineering 
Corp. is building an environmental 
space chamber to stimulate radiant 
energy conditions encountered by 
satellites and spacecraft. 


Contracts 


The Hallicrafters Co. — $37,- 
100,000 from the Air Force for 
B-52 electronic countermeasure 
equipment. 


Sikorsky Aircraft Div., United 
Aircraft Corp. — $34,200,000 to 
produce twin turbine HSS-2 heli- 
copters for the Navy. 

Bendix Corp. — $26-million 
Navy contract for continued de- 
velopment of the Eagle missile. 


Sperry Gyroscope Co.—$11.5- 
million from the Bell Telephone 
Laboratories to develop and build 
high power transmitters for the dis- 
crimination radar system of Nike 
Zeus. 


Sylvania Electric Products—$9- 
million follow-on subcontract from 
Convair-Fort Worth for additional 
B-58 electronic defense systems. 


Westinghouse Electric Corp.— 
$8.3-million for additional produc- 
tion of the radar portion of the air 
missile control system for the Navy’s 
F4H-1 fighter. 


Packard Bell Electronics — $3- 
million for an automatic checkout 
system for NASA’s Saturn booster. 


Raytheon Co. — $2,500,000 
from the Navy for continued work 
on Polaris guidance. 


RCA — $2.4-million for the 
Communications/Data Link Sub- 
system on the Air Force’s Dyna- 
Soar. 


Minneapolis-Honeywell Regula- 
tor Co.—$2.7-million for the Prim- 
ary Guidance Subsystem on Dyna- 
Soar. 
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The Kennedy administration 
came roaring into office with the 
promise of action, action, action. 
But much of the thrust for the New 
Frontier was harnessed to a budget 
prepared by an administration voted 
out of power. For the aerospace 
industries this wasn’t good. The 
$14-plus billion reluctantly allocat- 
ing to aircraft, missiles and space 
exploration by the outgoing execu- 
tive came with warnings about the 
threat of military-industrial power, 
a poo-pooing of the missile gap, and 
the sober suggestion that the scien- 
tific reasons for extending man-in- 
space flight beyond Project Mercury 
are not now scientifically valid. 

A budget prepared with this 
kind of psychological backdrop 
could not help but have some seri- 
ous shortcomings. What are they? 
Finding and rectifying them is the 
task now facing an administration 
that had nothing to do with prepar- 
ing the budget. 

President Kennedy has had his 
own study groups at work since just 
after the election. Methodically the 
new President is weighing the study 
results and has already begun point- 
by-point to show exactly why this 
budget just couldn’t do the job of 
assuring U. S. leadership. Specifi- 
cally the new administration wants 
to: 1. Modernize MATS by adding 
53 aircraft to the inventory, 30 C- 
135 jets and 23 C-130 turboprops. 
(Jet delivery would begin in mid- 
1961, four years ahead of existing 
schedules.) 2. Speed up the entire 
Polaris program. 

Before Kennedy is finished he 
could well add or reshuffle $2.5 bil- 
lion into the aerospace budget. Chief 
among the “fertilized” items will 
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The Budget .. . 
It Must Be Reshaped 


Aerospace funding in Eisenhower's ‘62 budget remains about $14 billion; 
Kennedy has already "fertilized" Polaris and MATS programs; 
Man-in-space program probably next in line for revision 


probably be man-in-space and nu- 
clear propulsion. Eisenhower had 
cut Apollo, Dyna-Soar and ANP 
(Aircraft Nuclear Propulsion) fund- 
ing below service requests. The re- 
cent Russian announcement that 
they had placed a 7-ton capsule in 
orbit focused new light on the rela- 
tive inadequacy of our own large- 
booster-systems. The only booster 
now in the works that could do a 
similar job is Saturn, and that won’t 
be ready until 1963. There seems 
little doubt Kennedy will reshape 
our man-in-space program, and 
speed-up a ballistic missile defense 
system. 

The sadness of the whole matter 
is that the budget rework will be a 
lot like fixing up a second hand car. 
It will be expensive, some old parts 
will have to be thrown away, some 
tired parts will have to be tolerated 
and it will all take time. 


Before Remodeling—Before the 
reshaping started, the fiscal 1962 
budget called for a new obligational 
authority of $41.84 billions for de- 
fense; Air Force would get $17.9 
billion, Navy $12.2 billion, and 
Army $10.4 billion. The remaining 
$1.4 billion would go directly to the 
Office of the Secretary of Defense. 

New obligational authority for 
NASA would be $1.1 billion. An 
additional appropriation of $50 mil- 
lion for Fiscal 1961 accompanies 
this 1962 request. 

The total defense budget is up 
over last year, as is the aerospace 
portion, but not significantly. The 
changes are mostly in the kinds of 
weapons, the so-called defense mix. 
Missiles continue to make gains at 
the expense of aircraft. 


What They Will Buy — About 
1420 aircraft will be purchased by 
the military, a decline of about 90 
units over last year. (This does not 
include the 53 MATS aircraft added 
by Kennedy.) Navy will again be 
the largest buyer. They expect to 
buy at least 644 new units, Air 
Force 515, and Army 261. 

The money that goes directly to 
aircraft, missiles, ships and other 
hardware comes under one of two 
budget headings: (1) Direct Pro- 
curement, (2) Research, Develop- 
ment, Test and Evaluation 
(RDT&E). The direct procurement 
funds break down in part as follows: 
Aircraft $4.896 billion, Missiles 
$3.816 billion, Electronics $1.102 
billion. The RDT&E funding re- 
quests break down in part as fol- 
lows: Aircraft $314 million, Mis- 
siles $1.322 billion, Astronautics 
$573 million. 

The Defense Department has 
been in the process of shifting all 
funds that support research and de- 
velopment out of the procurement 
category and into the RDT&E cate- 
gory. The process has been under- 
standably slow. Some Air Force 
R&D money on B-70, ballistic mis- 
siles, and MATS cargo planes is 
still listed in the procurement col- 
umns. 

Air Force—The lions share of 
the new obligations again goes to 
Air Force. 

Specifically Air Force stands to 
get $1.079 billion for Titan. How 
the recent success of Minuteman 
will affect this remains to be seen. 
There has been a great deal of talk 
about potential waste in building 
Atlas, Titan, Minuteman, all to sim- 
ilar missions. 
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THE BUDGET .. 


. continued 
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NASA to get close to $1 billion in fiscal "62; 
AF $17.9, Navy $12.2, Army $10.4 billion 


Minuteman should get about 
$215 million as the budget stands. 
Chances are this will be increased. 

Atlas procurement should be 
completed with the funds requested 
in the fiscal "62 budget. Thirteen 
squadrons are programed and $200 
million will complete the job. 

A big question mark is Skybolt. 
It seems as though $150 million of 
1961 obligations will carry this pro- 
gram through fiscal °62. This 
ALBM was funded for $80 million 
in the 1961 budget and now $70 
million of additional 61 money has 
been allowed. The B-52’s which 
were to have carried Skybolt get no 
new funding, nor does B-58. The 
B-70 Valkyrie which may or may 
not carry Skybolt came in for about 
one half billion. The question now 
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is, if B-70 doesn’t carry Skybolt, 
what will. The missile is scheduled 
for availability in about 1964. The 
original B-52 platform doesn’t seem 
to have much place in 1964 strat- 
egy. 

Air Force will also put a lot of 
money in Hound Dog. Airlift mod- 
ernization has already gotten a lift 
from the Kennedy administration. 
The versatile F-105 is high on the 
order list (192 units), drawing 
nearly $400 million. Northrop’s 
T-38 trainer will receive $128 mil- 
lion; the Jet Star will get $19 mil- 
lion, and the NAA T-39 about $50 
million. 


Navy — The Polaris tops all 
other appropriations in any of the 
three services, $1.5 billion. R&D 
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Min ieseadirens 8 Billion 
ations | 962 Budget 


NEW OBLIGATIONS FOR AEROSPACE related hardware and research 
total $14.4 billion before revisions by the Kennedy Administration. Direct 
procurement of aircraft is the largest single budget item, despite the fact 


that no new funds are allotted for B-52 and B-58. The aggregate of pre- 


viously allotted but unused funds for aircraft and new obligations brings ex- 
penditures for aircraft to over $6 billion in fiscal °62. 
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money is also allowed for the Super- 
Polaris. 

Direct procurement of Navy 
missiles totals $498 million. The 
Eagle seems to have a questionable 
future at this point since its cus- 
tomized aircraft launcher, the Mis- 
sileer, gets no new money. Bullpup, 
Zuni, and advanced versions of Tar- 
tar and Talos will come in for heavy 
procurement. The latter two are 
part of Navy’s fleet defense system 
called Typhon. Rocket-torpedos like 
Asroc and Subroc will receive good 
funding. 

Navy is buying a lot of aircraft, 
the procurement bill adds up to 
$1.527 billion. The A3J Vigilante 
stays in the picture, as does the F4H 
Phantom II and the A2F Intruder. 
The light and fast A4D will be 
bought in two versions, the -2N and 
the -5S. 

Rounding out the list is a group 
of ASW aircraft, headed by Lock- 
heed’s redesigned Electra, which 
will bear the designation P3V. 
Grumman will supply Navy with 
W2F. Helicopters in the budget are 
Sikorsky’s HSS-2 and Kaman’s 
HU2K-1. 

Army—tTactical weapons con- 
tinue to assume the major portion 
of Army’s budget. Pershing, Ser- 
geant, Davy Crockett, Mauler, Red- 
eye and Hawk are a few of the mis- 
siles. Nike Hercules will get no 
new production funds, and Nike 
Zeus has still not received a green 
light. 

Army will get $507 million in 
new money for missile procurement, 
and $172 million for aircraft. 
Among the 261 aircraft Army will 
buy are the Grumman AO1, Havil- 
land Caribou, Vertol Chinook, and 
the Bell HU-1. 

Modernization of the Army has 
been in the mill for some time. That 
this is serious business is reflected 
in the increase of $300 million for 
“modernized equipment.” 


+ 


A REPRINT 
of this article can be obtained by 
writing on company letterhead to 
The Editor, AIRCRAFT & MISSILES, 
Chestnut & 56th Sts., Phila. 39, Pa. 
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NOW Y oA MORE THAN 


The single ball 
construction of 
the Unibal 
Spherical Bear- 
ing permits its 
comparatively 
simple adapta- 
tion to special 
applications 
such as this 
double offset 
link. 


T Sheaves There is a Mechanical 
Linkage.....There are 


AUTOMATIC STABILIZATION AND CONTROL OF SPACECRAFT 
GROUND POWER PACKAGE FOR JET AIRCRAFT 


INBOARD CONTROLS, AND IN EVERY TYPE OF AIRCRAFT 
ENGINE FROM PROP TO TURBOJET 


DAMPENER LINKAGE IN MISSILES 


ar AO RI: AI mR 


Unibal is the original spherical bearing with the single ball set in bronze 
bearing inserts, designed, engineered and built by The Heim Company. 


They are available from your local bearing distributor in a wide range 
of sizes and materials, including sintered metal components, and teflon 
linings for self-lubrication. 


Heim Unibal 


Rod Ends as 
used in the 
linkage for the 
dampener in- 
stallationon 
the Atlas fuel 
manifold. 


Seherical B Bear- 
ing assembled 
with the vari- 
able pitch sta- 
tor vanes in the 
jet engine, act 
as the pivot 
points. 


aN ie For sales or engineering aid, or for catalog or latest bulletins, see your 


4 


bearing engineering specialist, or write: 


THE HEIM COMPANY 


FAIRFIELD, CONNECTICUT 
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Rate Gyroscopes 


General Performance Specifications 


MINIATURE 


| SUBMINIATURE 


GENERAL 


Maximum Angular Rate 
0.05 rad/sec to 10 rad/sec 


Undamped Natural Frequency 
8 cps to 80 cps 
{Actual measurements) 


Threshold and Resolution 
0.03% of maximum rate 


Friction and Hysteresis at Null 
Less than 0.20% of maximum rate 


Linearity 
Yo % of maximum rate plus %% 
of reading rate 


Damping Ratio 
0.2 to 2.0 critical (room temper- 
ofure) . 
Variation {between-55°C and 
80°C) is 0.4 total ; 
(Frequency response medasure- 
ments) 


AMBIENT CONDITIONS 


Temperature 
-55°C to 80°C (Standard) 
{Up to 150°C on request) 


Vibration 20 G up to 2000 cps 


Vib 


50 G up Shock 100 G along any axis 
MOTOR 
Excitation 

115 V =. 10%, 400 cps, 3—, 
2—phase 

26 V + 10%, 400 cps, 3—, 
2—phase 

TRANSDUCER 


Signal-To-Noise Ratio 
1,000:1 {Minimum) 
{Based on moximum rate) 


eitaye -9 
a - 
ct = 
= 


Zero Calibration 
0.01 to 0.2% of maximum rate 
(Depending on overall require- 
ments) 


ara 


Mig Gy TAP ie 
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i 
y é 
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| SIZE: 15/16” DIA. x 2-1/2" 


SIZE: 134” DIA. x 3%" 


Write today for your copy 
of our product and 


facilities data. 


AMBIENT CONDITIONS 


emperature _ 
, pe 5° ; ° 165°F 


Vibrations 


he Jesqovtted ype sad 
14 VDC (On request) 
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= AIRCRAFT INSTRUMENT DIVISION 


333 COMMERCE AVENUE, S. W. 


¢ GRAND RAPIDS, MICHIGAN 


SUBMINIATURE 
INVERTER- 
DEMODULATOR 


GENERAL 
Maximum Angular Rate 
0.1 rad/sec to 10 rad/sec 
Undamped Natural Frequency 
15 cps to 80 eps 
Threshold and Resolution 
0.03% of maximum rate 


. Friction and Hysteresis at Nuli 


Less than 0.10% of 
maximum rate 
Linearity 
Vo % of maximum rate 
plus 4% of reading rate 
Damping Ratio 
0.2 to: 2.0 critical (room temper- 
ature) Variation (between -55°C 
and 80°C) is 0.4 total (Fre- 
quency response measurements) 
AMBIENT CONDITIONS 
Temperature 
“55°C to 80°C 


Vibration 
50 G up to 2000 cps 
Shock : 
100 G along any oxis 
MOTOR 
Excitation 
28 = 3 VDC (internally inverted 
to drive a hysteresis motor) 
TRANSDUCER 
Signal-To-Noise Ratio 
1,000:1 (Minimum) 
(Based on maximum rate) 


Zero Calibration 
0.2% of moximum rate or less 
(Depending on overall require- 
ments) 


SIZE: 1-1/2” DIA. x 31/5” 
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TTRARIS CRE 


From aircraft and missile forgings, to deep drawn stainless fat fryer 
tanks, are but a few examples of the wide range of the many asi oc: 
produced for all types of industry by T & W. 


Because T & W engineering and production facilities are versatile; your 
requirements receive specialized T & W treatment designed to find better 
ways to reduce cost and improve quality. To learn how T & W can help 
you,call or send us a print. 

in forgings: Sizes: | ounce to 500 pounds. Materials: Carbon and 


Alioy Stes!. Non Ferrous and Stainless, Pure Molybdenum 
Titanium and High Temperature Alloys (Plain or Heat Treated). 


in stampings: Sizes: 3 inches by 3 inches; to 60-inches long. 40 inches 
wide and.i6 inches in drawn depth. Materials: Steei. 
Staintess and Aluminum. (6tanking, forming, welding. sub 
and final assemblies), 


. © Philadelphia Chicage Dallas 
SALES OFFICES Old Saybrook (Conn.) Detroit Los Angeles 
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Looking for a subcontractor with real servo ‘‘savvy’’? 


... THEN TAKE A GOOD CLOSE LOOK AT THE SERVO COMPONENTS DISPLAYED HERE 


As a subcontractor, CECO is equipped to handle specifications 
demanding production tolerances to 5 millionths of an inch and 
finishes to .5 RMS. Most of the servomechanism system compo- 
nents shown above were manufactured to just such specifications. 


High-precision square holes? Other unusual 
porting requirements? Assignments like these 
are considered routine in Chandler Evans sub- 
contract operations. 


Among the “tools” of CECO’s servo trade are 
Cavitrons, ultra-sonic cleaning devices and 
temperature-controlled, contamination-free as- 
sembly areas. 


Components, assemblies and complete sub- 
systems can be fabricated with equal facility. 


For more detailed information on CECO facilities and f J 
subcontract capabilities, write Department M or call a SYSTEMS 
R. M. Campbell ADams 6-0651. CONTROLS 


CHANDLER EVANS CORPORATION © west Hartroro 1, CONNECTICUT 


G. E. Schmitt Norman Sarchin K. L. Moan 

7046 Hollywood Bivd. Boyd Building 305 Spitzer Building 
Hollywood 28, Calif. Mercer Island, Wash. Toledo 4, Ohio 
HOliywood 2-1239 ADams 2-5950 CHerry 8-5791 
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BALL VALVES* — 


*PATENTED 


4 


As Versatile As Industry Itself! 


Send for Jamesbury’s 
“At Your Service” Literature 


‘S 


£ 
(4 


3640 @© 1961 Jamesbury Corp. 
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BE TF 


The words “Double-Seal” have delivered a new concept of valve dependability 
and performance. The exclusive “Double-Seal” design means complete shut- 
off on BOTH sealing surfaces of the ball. Because of this action the valve 
will hold pressure equally well in either direction. 


In long term high-cycling through a wide variety of applications, the 
“Double-Seal” Ball Valve has proven virtually maintenance free. 


For maximum leak-proof performance, full flow and easy quarter turn 
operation, the Jamesbury “Double-Seal” Ball Valve is a proven leader. 
JAMESBURY CORP., 


76 NEW STREET, WORCESTER, MASS. 


MATERIALS: DISTRIBUTORS IN PRINCIPAL CITIES 


Jamesbury “Double-Seal” Ball Valves are available in Types 303, 316 and Alloy 20 Stainless Steels, 
Carbon Steel, Bronze, Ductile Iron, Monel, Aluminum and PVC. Other materials on special order. 


Interchangeable seats and seals are available in “Teflon”, Nylon, Buna-N, Neoprene, Hypalon and 
natural rubbers. 


Pneumatic, Hydraulic and Electric Motor Operators to fit Remote Control Requirements. 
SIZES: 


Screwed End: 4” through 3”. Flanged: 150# series — 1/2” through 12”, 300# series — Ye” through 8”*. 
*10” and 12” on application *600# series on application. 
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Men on 
= the Move 


DR. JOSEPH B. PHILIPSON has joined 
the staff of Aerojet-General’s Solid 
Rocket Development Div. 


et 


KENDELL OULIE, appointed director 
of planning for The Garrett Corp. 


Recent appointments at North 
American Aviation’s Space and In- 
formation Systems Div. include wiIL- 
LIAM W. BAKER, controller; R. J. AR- 
MITAGE, logistics director; and KEN- 
NETH B. GAY, materials director. 


Tougher. Lighter.. Smaller 


f ? 


Handles any job in 
your shop using 3/4” to 1/8” 
connections — from the air line to 
the air tool — eliminates any need 
for various size couplings in 
hook-up — makes it easy to keep 
stock of parts in balance — 

holds inventories to a minimum. 


All Series 2-RL Sockets and Plugs 
are completely interchangeable 

— likewise all larger 

Series 3-RL Sockets and Plugs. 
Has fewer parts. Locking ring provides 


positive lock...tight fit... minimum wear. 
Equipped with automatic sleeve lock. 


REPRESENTATIVES IN PRINCIPAL CITIES 
.. SEE YELLOW PAGES 


QUICK-CONNECTIVE 
RING LOC! 
COUPLING 


handles more air 
with minimum 
/ pressure - 


COUPDI/INGS TOF... COMPRESSED AIR 
HYDRAULIC FLUIDS « OIL * GREASE « WATER 
VACUUM « STEAM « OXYGEN « ACETYLENE 
REFRIGERANTS « GASOLINE * COOLANTS « LP-GAS 


é 


[ Here is an always ready reference 
1) when you want information on 
HARSH F couplings in a hurry. Lists complete 
ae range of sizes and types of 
Hansen One-Way Shut-Off, 
=" Two-Way Shut-Off, 


a8) ang Straight-Through Couplings. 


Circle 27 on Inquiry Card 


iBe 


Roland T. Volker Myron Roebuck 
Ex-Cell-O Dynatronics 
Ex-Cell-O named ROLAND T. VOL- 
KER assistant sales manager of their 
precision parts div. 


MYRON ROEBUCK, named vice pres- 
ident in charge of Dynatronics’ new 
Pacific division. 


KENNETH P. RICE, appointed man- 
ager of Thiokol Chemical’s Seattle op- 
erations. 


CHARLES A. EVANS, joined the Ber- 
yllium Corp. as general sales man- 


J. Robert Simpson A. Norman Into, Jr. 
Conoflow Rese 


J. ROBERT SIMPSON, elected vice 
president of Conoflow Corp. 


A. NORMAN INTO, JR., appointed di- 
rector of marketing at Rese Engineer- 
ing Ine. 


JOHN M. FERRIS, C. H. BUDDEN- 
BAUM, P. J. GOODWIN and C. H. WEIG- 
MAN, named vice presidents of Avco 
Corp.’s Lycoming Div. 


oxmamegumaeramaanen 


Sh 
Louis J. Bruno William M. Prull 
Philco Lockheed 


LOUIS J. BRUNO, appointed govern- 
ment relations representative for 
Philco’s Lansdale Div. 


WILLIAM M. PRULL, joined the Ad- 
vanced Systems Research Dept., Mil- 
itary Systems Div. of Lockheed Elec- 
tronics as operations analyst. 

. . continued on page 27 
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the plastics that come back from outer space 


When you think of reinforced plastics for R/M asbestos-phenolics are available as 
high-temperature parts, think first of R/M felts, mats, molding compounds, and as 
asbestos-phenolics. molded rods and tubes for your prototype 
These advanced space-age plastics put you work. Delivery is prompt. And this complete 
ahead in every important physical property— _line is backed by comprehensive technical 
high strength-to-weight ratio, heat resistance, data and know-how. 
shock resistance, low thermal conductivity Bring your thermal protection problem to ARGRS. ease sone 
and diffusivity, and controlled ablation. R/M for a time-saving solution at lower cost. molded of R/M Style 


42RPD Pyrotex® mat. 


RAYBESTOS-MANHATTAN, INC. 


Reinforced Plastics Department, Manheim, Pa. 
SPECIALISTS IN ASBESTOS, RUBBER, ENGINEERED PLASTICS, SINTERED METAL 
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VICTOR “CLEAN” REGULATORS 


Control gases safely and accurately to 10,000 psig. 


Victor high pressure gas regulators are cleaned, assem- 
bled, tested and packaged under carefully controlled 
conditions to insure maximum product reliability. 
Cleaning is performed to Victor standard or to cus- 
tomer specifications in a room approved by industry 


GD700 SERIES 


GAS-O-DOME REGULATORS GD40, GD90, GD100, GD200 SERIES 


Bronze or stainless steel GAS-0-DOME REGULATORS 
Pilot operated—low torque 

inlet to 10,000 psig. Bronze or stainless steel 
Outlet to 10,000 psig. Remote or integral controlled 
Flows to 250 scfm. Inlet to 6,000 psig. 

Panel Mounting Outlet to 6,000 psig. 


Flows to 80,000 scfm. 
Panel mounting if desired. 


and military agencies. Regulators shown here are 
typical of the available models covering a range of 
pressures to 10,000 psig. and capacities of 80,000 scfm. 
at —67° F. to +250° F. Write for Regulator Inquiry 
Form 361B and regulator bulletins. 


LR SERIES LOADER REGULATORS 


BPR SERIES BACK PRESSURE GD60 AND GD80 SERIES 
REGULATORS GAS-0-DOME REGULATORS 
Bronze or stainless steel Bronze or stainless steel 
Intet to 10,000 psig. Remote or integral controlled 
Outlet to 10,000 psig. Inlet to 10,000 psig. 
Flows to 10 scfm. Outlet to 10,000 psig. 
Low operating torque: ' Flows to 2,000 scfm. 

40 inch ibs. at 7,000 psig. Panel mounting if desired. 


60 inch Ibs. at 10,000 psig. 
Panel mounting. 


VicIOR EQUIPMENI COMPANY i: isnot 


welding & cutting equipment; 


Bors 844 Folsom St., San Francisco 7 + 3821 Santa Fe Avenue, Los Angeles 58 SE comin annie, aamahatins 
~ 1145 E. 76th St., Chicago 19 and shape cutting machines; roller 


J. C. Menzies & Co., Wholly-Owned Subsidiary and idler rebuilding machines. 
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~~ Men on 


[>= the Move 


i . 


- +. continued from page 24 


H. P. Roberts Walter D. Smith 
Siegler Martin 


Cocoa div. at Canaveral. 


ager of the Siegler Corp.’s Space sys- 
tems Technology Group. 


assce aioe: omatia 


Harry K. Orbach James W. Davidson 
MHD TRW 


MHD Research Inc., announced 
appointment of HARRY K. ORBACH as 
Manager, Plasma Chemistry. 


The Tapco Group of Thompson 
Ramo Wooldridge Inc., has integrated 
its Electronics and Power Systems 
with BURT J. CROBAUGH as manager. 
JAMES W. DAVIDSON, former Electron- 
ics Works manager, named assistant 
to Tapco general manager. 


Weldon R. Orme 
Flight Test Op 


Burt J. Crobaugh 
TRW 


Appointment of WELDON R. ORME 
as manager of Flight Test Operation 
announced by General Electric’s De- 
fense Systems Dept. 


Breeze Corporations, Inc., appoint- 
ed DR. MELVILLE F. PETERS director of 
their new R & D effort. 
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DISCOVERER | 


WALTER D. SMITH, appointed chief 
engineer for The Martin Company’s 


H. P. ROBERTS, named general man- 


DORSETT ELECTRONICS 


LABORATORIES , . 


FoR 
THE 
VITAL 


LOCHKHHEED 
USES 


DORSETT 


telemetry components 


Telemetry components designed and precision built by Dorsett 
Electronics will be aboard specially instrumented Lockheed 
Agena Space Vehicles to be flown in the Discoverer Satellite 
Program. 

Lockheed Missile and Space Division is the latest in a long 
list of missile and satellite prime contractors to buy Dorsett 
telemetering components for advanced aerospace research 
programs. 

Typical of the telemetering equipment originating at Dorsett 
Electronics is the Model 0-8 subcarrier oscillator. Requiring only 
6 volts at .7 (nominal) milliamperes primary power, this all- 
silicon transistor unit provides excellent temperature stability 
for drift-free data. With its compact packaging, the Model 0-8 
is ideal when electrical power is limited, space and weight are 
critical, and environmental extremes are to be encountered. 

For more information on the products and capabilities of this 
fast growing team of telemetering specialists or on technical 
career opportunities, write today! 
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POPULAR NAMES OF U.S. 
MISSILES & ROCKETS 


MISSILES 

Name Designation Service 
Atlas SM-65 AF 
Bomarc A IM-99A AF 
Bomarc B IM-99B AF 
Bullpup ASM-N-7 N 

GAM-83 AF 
Cobra WS-810 A 
Corporal M-2 A 
Crossbow GAM-67 AF 
Dart XSSM-A-23 A 
Davy Crockett XM-388 A 
Dove XASM-N-4 N 
Eagle XAAM-N-10 N 
Falcon GAR-1,-2,-3, 

-4,-9,-11 AF 
Genie MB-1 AF 
Green Quail GAM-72 AF 
Hawk SAM-A-18 A 
Honest John M-30 A 
Hound Dog GAM-77 AF 
Jupiter SM-78 A 
Lacrosse SSM-A-12 A 
Mace A TM-76A AF 
Mace B TM-76B AF 
Midgetman SSR-7790-19782 AF 
Minuteman WS-133A AF 
Nike-Ajax SAM-A-7 A 
Nike-Hercules SAM-A-25 A 
Nike-Zeus — A 
Pershing — A 
Petrel AUM-N-2 N 
Polaris A-1 A-1 N 
Polaris A-2 A-2 7 
Polaris A-3 A-3 N 
Raven XASM-9 N 
Redstone SSM-A-14 A 
Regulus | SSM-N-8A N 
Regulus I! SSM-N-9A N 
Sergeant SSM-A-27 A 
Sidewinder AAM-N-7 N 
Skybolt GAM-87A AF 
Snark SM-62 AF 
Sparrow | AAM-N-2 N 
Sparrow IIl AAM-N-6 N 
Talos SAM-N-6 N 
Terrior | SAM-N-7 N 
Thor SM-75 AF 
Titan SM-68 AF 
Titan Il SM-68B AF 

SPACE VEHICLES 

Name Designation Service 
Dyna-Soar DS-1 AF 
Echo | $-60-13 NASA 
Midas E-4 AF 
oso S-16 NASA 
Ranger P-32 NASA 
Samos E-5 AF 
Saturn (3 stage) C-1 NASA 
Saturn (4 stage) C-2 NASA 
Saturn (5 stage) C-3 NASA 
Tiros | S-60-5A NASA 
Transit WA S-60-10 N 


Source: Department of Defense. 
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Aircraft & Missiles 


Where rubber shatters like glass... 


At ultra low temperatures, where once flexible materials can shatter like glass 


and temperatures may vary many hundreds of degrees in split seconds — flow 
control is a crucial problem. 


Leader in designing reliable valves for cryogenic applications is The Wm. Powell 
Company. Evidence of this leadership is found in the fact that Powell has supplied 
more valves for USAF LOX trailers than any other manufacturer . . . and that 
both USAF TITAN and ATLAS II fueling systems are equipped with Powell valves. 


Today, you can find a wide range of Powell valves rated to 10,000 psi for reliable 
performance to -320°F and for control of liquid oxygen, nitrogen and hydrogen. 
Plus, you can look to Powell engineering experience and facilities to supply 
tomorrow’s even more exacting needs. For further information, contact The Wm. 
Powell Co., Cincinnati 22, Ohio. 


200- pound W.0.G. Cryogenic 
Bronze Gate Valve with extended 
bolted bonnet. Fig. 70-1401. Inside 
screw non-rising stem, solid wedge 
disc, integral seats. Bonnet can be 
made any length. Sizes 1%” 
through 6”. 


2000 - pound W.0.G. Cryogenic 
Bronze Hydraulic Globe Valve with 
union extended bonnet. Fig. 
70-1175. For liquids and gaseous 
fluids. Hard, wear-resistant disc 
and screwed-in seat ring. Sizes, 
Ya" through 2°. 


6000 - pound W.0.G. Cryogenic 
Stainless Steel Globe Valve for 
regulating propellant flow from 
storage to missile. Outside screw 
rising stem and yoke, spur gear 
operated, heavy ring-type joint 
end flanges. 


115th year of manufacturing industrial valves for the free world 


POWELL (iYICINIi VALWES 


THE WM. POWELL COMPANY CINCINNATI 22, OHIO 
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METAL SHEETS \/) 
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sive Belt Grinding . . . work tolerances guaran- 


teed to +.001”. Our experienced personnel, 
equipment, and nation-wide service is the an- 
swer to your sizing problems on magnesium, 


aluminum, stainless, inconel, titanium, etc. 
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NOW . . . at CALIFORNIA GENERAL . .. The Latest Giddings & Lewis 
continuous path three-dimensional contour milling machine . . . READY TO 
WORK FOR YOU .. . READY TO PERFORM THE complex machining operations 


Semanded by today's Aerospace technology. MONE BOUT G 
MACHINES 
DOING 
TODAY'S 
SPACE AGE 
JOBS AT 
CALIFORNIA 


Benet i Sg NEIL YS Soret Apne time 
2 RET gar ey rea ORT 9 a NEED 


A 
\ 


Pictured here is the advanced Giddings & Lewis magnetic tape controlled DiMil... 
the only machine of its type in the United States. (Photo taken at California General's 
manufacturing plant). It will produce complex three-dimensional shapes, such as: 
1. Solid rocket motor closures. 2. Hi-strength, hi-temperature structural components 
for an inhabited space vehicle. 3. Molding dies for hi-temperature reinforced plas- 
tics. Also at CALIFORNIA GENERAL . . . Technical manpower for your research and devel- 
opment needs. Write: F. F. Fletcher, Chief Engineer, California General, Inc., P.O. 
Box 5653 Chula Vista, California-Within Metropolitan San Diego. 
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Circle 33 on Inquiry Card Circle 34 on Inquiry Card-~> ' 


J. F. MCINTYRE tells why CALMEC always looks - 


to Lindberg for heat treating equipment 


| QUOTE | 
1 from 
aad F. Mcintyre 


Left, S. E. Summers, Chief Design Engineer and at right, J. F. McIntyre, Executive Vice-President, Calmec Manufacturing Company, | 
Los Angeles. In the Middle, J. E. Krickl, Western Sales Manager, Lindberg Engineering Company. VS 
‘ 
: “When we have heat treating problems we like to get the Lindberg man right in the middle of | 


them. We know Lindberg men are heat treating experts and the best source we have for advice 
on the most practical and efficient equipment to satisfy any heat treating requirement. As a result 
we've bought lots of Lindberg equipment in the past few years. We like it and the fact that we 
are continuing to buy it proves that the Lindberg man’s advice has been sound.” 


Mr. Mcintyre has certainly backed up the above words f 
with deeds. Over the past few years, Calmec, a leading 
manufacturer of precision tools, parts and missile 
system components, has installed twelve electrically 
heated furnaces, six gas-fired furnaces and four atmos- 

phere generators—all Lindberg! And we hope there are 

more to come. If you have any product or process in 

the metal or ceramic field requiring the application of f 
heat it would be a good idea to get the Lindberg man , 

in the middle right away. You can depend on his experi- : | 
enced help and Lindberg’s engineering and design ; 
know-how to provide exactly the right equipment for 
your need. It's easy! Just getin touch with your Lindberg | 
Field Engineer (see your classified phone book) or write 

us direct. Lindberg Engineering Company 247 West 
Hubbard Street, Chicago 12, Illinois. 


— 


Los Angeles plant: 11937 S. Regentview Avenue, Downey, California. In 
Canada: Birlefco-Lindberg Ltd., 15 Pelham Ave., Toronto 9, Ont. Also, 
Lindberg plants in Argentina, Australia, England, France, Italy, Japan, 
South Africa, Spain, Switzerland and West Germany. 
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The third Annual Missile Handbook has been 


compiled as an engineering-sales service directory for 
the aerospace industries. Participants in this expan- 
sive field of activity, are constantly faced with an 
urgent need to know the identity and status of proj- 
ects involved. 


This Handbook fulfills this need in the following 
ways. It presents a directory of some 70 missile 
projects and 17 aerospace projects with line-drawing 
profiles; it identifies the active R&D projects; gives 
an alphabetical list of all known missile and space 
projects undertaken by the United States since World 
War II; and offers an extensive alphabetized directory 
of contractors together with their activities. 


Small Business may find here opportunities to offer 
its specialized skills to large contractors; in turn, prime 
contractors deeply involved in aerospace activity may 
locate herein the needed specialists along discrete 
lines of endeavor. The quickening tempo of aerospace 
activity calls for the widest spectrum of technological 
talents. The success of our space effort depends 
greatly on the extent of participation and communi- 
cation between the primes and the thousands of 
lesser companies. This Handbook is intended to help 
promote just that. 


Extra copies of 64 page Missile Handbook avail- 
able through Association of Missile & Rocket Indus- 
tries, 1226 National Press Bldg., Washington 4, D. C., 
Kendall K. Hoyt, Director. 
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Published by Aircraft & Missiles, Chilton Co., 
56th & Chestnut Sts., Philadelphia 39, Penna. 
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_ PRODUCTION AND DEVELOPMENT PROJECTS | 


Ulrele oo On inquiry VUard 


Missile Specs and Contractors 


[ 


Details on 70 missiles with contract potential. 
Sounding rockets, space boosters, weapons. 


This information has been assembled through exhaustive editorial research. It repre- 
sents the most complete and detailed unclassified listing known. Every attempt has 
been made to verify data. For similar listing on space vehicles see page 46. 


ARCON/ARCHER 


Service: NASA 
Type: Sounding Rocket 
Status: Development 


Physical Data 


Height: 11 ft with payload and fins 

Diameter: 6 in. 

Weight: 254 Ib with payload and 
fins 

Remarks: Takes 40 Ib payload to 70 
mi altitude. Various _ scientific 
packages. Uses fast, end-burning 
solid propellant 


Contractors 


Airframe: Atlantic Research 

Propulsion: Atlantic Research 

Remarks: Originally a Naval Re- 
search Lab and BuOrd project. 
Now Atlantic Research. Archer is 
refinement of Arcon. 12 ft long, 
7 in. diam. Puts 40 Ib at 85 mi. 


ARM 


Service: Air Force 
Type: Air-to-surface 
Status: Research 


Physical Data 


Height: All details classified. 
Diameter: « Expected range about 
Weight: 300 mi. 

Contractors 
a. ‘ No contracts 
Propulsion: announced 


Remarks: Anti Radar Missile in same 
category as Longbow. 


| 
! 


ASPAN 


Service: NASA (IGY) 
Type: Sounding Rocket 
Status: Widely used 


Physical Data 


Height: 106 in. (no booster) 
Diameter: 6.5 in.; 20 in. fins 
Weight: 

Remarks: Also called Nike-Asp. NASA 
has postponed scheduled Nike-Asp 
firings because of malfunctions of 
the Asp section. 


Contractors 


Airframe: Cooper Dev. Corp. 

Guidance: None 

Propulsion: Allegheny Ballistics Lab, 
Thiokol 

Remarks: Contains various instru- 
ment packages ranging up to 75 
Ib. Uses Type M Nike booster. 
Sounding rocket design, and 
launch techniques for advanced 
systems based on ASPAN. 


ASROC 


Service: Navy 
Type: Surface-to-underwater 
Status: Development 


Physical Data 


Height: 15 ft 

Diameter: 12.75 in. 

Weight: 750 Ib 

Remarks: Range 900 yds, tandem 
solid booster has 11,000 Ib 
thrust. Water entry cushioned by 
6-ft parachute. 


Contractors 


Prime: Minneapolis-Honeywell 

Guidance: Uses ships SQS-23 sonar, 
and steerable fins 

Propulsion: Navy ‘“‘in-house”’ 

Warhead: High energy 

Remarks: Planned to be put aboard 
150 ships by 1964. About $65 
million development cost. 
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ASTER ATLAS-AGENA B 


; Service: Navy Service: NASA 
ni Bos Type: Surface-to-underwater ny Space Booster 
Silla Status: Early development Status: Development 
ac BRS F 
oo Physical Data Physical Data 
SORA oR Remarks: No physical data available. Height: 98 ft 
ns Aster (Anti-Sub Terrier) could re- Diameter: 16 ft at base, 10 ft 
place Subroc which is in late de- Weight: 22 tons overall 
- velopment. Ship launched Terrier Remarks: NASA plans to buy 16 ve- 


carrier torpedo which drops off 


LD go for homing attack on sub. 
= Contractors 


eon? Airframe: ABL/Vitro 
 vttmndlens: 


Guidance: Aeronutronics 


hicles for $50 million. Agena G 
will launch AOA for which Grum- 
man has $23 million prime con- 
tract. 


Contractors 


CONFIGURATION 
S 


e Propulsion: ABL, Rocketdyne Airframe: Convair, Lockheed 
a ae Warhead: Navy (in-house) Guidance: GE, Burroughs, Bosch 
qe = Arma 
paeceponn® Propulsion: Rocketdyne, Bell 


Remarks: Bell building Agena upper 
stage. Has 16,000 Ib thrust. Put 
5000 Ib in 300-mi orbit or 800 

Ib in escape trajectory. 


ATLAS BOMARC B 


Aircraft & Missiles 


Physical Data 


Service: Air Force 
Type: ICBM 
Status: Operational 


Height: 82.5 ft 
Diameter: 10 ft at tanks, 16 ft at 


base 

Weight 260,000 Ib 

Remarks: Range 5500 mi with 3 
megaton warhead. Atlas E in devel- 
opment will have 9000-mi range 
with new MA-3 engine. 


Contractors 


Airframe: Convair (prime) 

Guidance: GE, Burroughs, Bosch 
Arma 

Propulsion: Rocketdyne 

Nose Cone: GE Mk-3 & Mk-6, Avco 
Mk-4 

Remarks: Two boosters, 1 sustainer, 
2 verniers—all liquid. 


ATLAS-ABLE 


Service: NASA 
Type: Space Booster 
Status: Development 


Design Data 


Three stage: 1st modified Atlas 
2nd, modified Vanguard 2nd stage 
3rd, improved Vanguard 3rd stage 


Contractors 


Airframe: Convair, Martin 

Guidance: GE/Burroughs, Bosch 
Arma 

Propulsion: Rocketdyne, Aerojet 
Allegheny Ballistics 

Warhead: STL (instrumentation) 

Remarks: One of the earliest deep- 
space launch vehicles. More effi- 
cient vehicles are being developed 
for Able’s payload parameters. 


March 1961 


Physical Data 
Height: 47 ft 


Service: Air Force, RCAF 
Type: Surface-to-air 
Status: Production 


Diameter: 18 ft span, 35-in. diam 

Weight: 15,000 Ib 

Remarks: Range 440 mi at M3.8, 
tied in with Sage and Norad. Ter- 
minal guidance is CW type. 


Contractors 


Airframe: Boing 

Guidance: Westinghouse, Rem-Rand 

Propulsion: Marquardt, Thiokol 
booster (solid) 

Remarks: Burns & Roe, Farnsworth 
Elect, AMF, ACF, Food Machinery 
have GSE contracts. IM99-A uses 
Aerojet liquid booster. 


BULLPUP 


Service: Navy, Air Force 
Type: Air-to-surface 
Status: Production 


Physical Data 


Height: 11 ft-2 in. 

Diameter: 3 ft-7 in. span, 1-ft diam 

Weight: 575 Ib 

Remarks: Liquid prepacks have re- 
placed solid motors. Range 3 mi 
at M 2.0. 


Contractors 


Airframe: Martin 

Guidance: Martin, Republic (Radio- 
Link) 

Propulsion: Reaction Motors 

Warhead: Vary, include nuclear 250 
Ib 


Remarks: Air Force version called 

GAM-83. Being replaced by Bull- 
pup B. Aijr Force carries on 
F-105s. 
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BULLPUP B 
Service: Navy, Air Force 
Type: Air-to-surface 
Status: Development 


Physical Data 


Height: 12 ft (est) 
Diameter: 16-18 in. (est) 
Weight: 775 Ib 


Remarks: Looks like ‘‘optimum- 


ized’’ command guidance missile. 
Range extended to over 5 mi. 


Contractors 


Airframe: Martin 

Warhead: Nuclear 

Remarks: Bullpup has good funding 
through 1964. Bullpup C being 
considered, could take use 
through entire 60's. 


CENTAUR 


Service: NASA 
Type: Space Booster 
Status: Development 


Physical Data 


Height: 105 ft 

Diameter: 16 ft at base, 10 ft at 
stage mate 

Remarks: Can put 8500 Ib in 300- 
mi orbit, 1450 in escape trajectory. 
Upper stage uses liquid H: and O.. 


Contractors 


Airframe: Convair 

Guidance: Minn-Honeywell, Libra- 
scope 

Propulsion: Rocketdyne, Pratt & 
Whitney 

Remarks: First launch mid-1961. 
Will be used to put first payloads 
in 24-hr orbit. 


COBRA 


Service: Marines 
Type: Anti-tank 
Status: Production 


Physical Data 


Height: 30.7 in. long 

Diameter: 3.9 in. 

Weight: 20.2 Ib 

Remarks: Daystrom, Inc., has exclu- 
sive rights for sale and manufac- 
ture in U. S. Wire guided, 1980 
yd range, conventional warhead. 


Contractors 


Prime: Boelkow Entwicklungen (Ger- 
many) 

Guidance: BE (wire) 

Propulsion: BE (solid) 

Warhead: 5.5 Ib shaped charge 


ers ree : 


CORPORAL 


Service: Army 
Type: Surface-to-surface 
Status: Production 


Physical Data 
Height: 45 ft 
Diameter: 30 in.; span 84 in. 
Weight: 11,000 Ib 
Remarks: Preset or command guid- 
ance. Range 75 mi. Ballistic. 


Contractors 


Airframe: Firestone, Gilfillan Bros. 

Guidance: Gilfillan Bros. (command) 

Propulsion: Ryan Aeronautical 

Warhead: Sandia Corp. (nuclear) 

Remarks: Limited production future. 
R. G. Fourneau has ground sup- 
port. 


DAVY CROCKETT 


Service: Army, UK 
Type: Surface-to-surface 
Status: Production 


Physical Data 


a. Not releasable 

Weight: 200 Ib and 400 Ib versions 

Remarks: Jeep mounted, delivers 
nuclear warheads. 


Contractors 


Prime: Rock Island Arsenal 

Guidance: Unguided 

Propulsion: Solid 

Remarks: Substantial production ex- 
pected. Fiscal '62 funding should 
be about $20 million. Will use 2 
million Ib titanium for launchers 
in next 5 yrs. 


EAGLE 


Service: Navy 
Type: Air-to-air 
Status: Development 


Physical Data 


Height: 15-17 ft (est) 

Diameter: 20-24 in. (est) 

Weight: 2000 Ib (est) 

Remarks: Range 100 mi at M4. Mis- 
sileer Jaunch aircraft reported in 
funding trouble. 


Contractors 


Prime: Bendix ($26 million) 
Airframe: Grumman aa 
Guidance: Westinghouse, Litton, a} 
Sanders | 
Propulsion: Aerojet-General v 
Nosecone: Goodyear ee | 
Remarks: Air Research, missile 
power; Dunlap, human factors. 
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FALCON 3A 


Service: Air Force 
Type: Air-to-air 
Status: Operational 


Physical Data 


Height: 6 ft-6 in. 
we Diameter: 6.6 in. 
ae Weight: 125-150 Ib 
a f Remarks: Range 6 mi at M3. War- 
head about 40 Ib. 


Contractors 


Airframe: Hughes 

Guidance: Hughes 

Propulsion: Thiokol 

Warhead: General Sintering 

Remarks: GAR-1D is a radar missile, 
GAR-2A infrared and GAR-3A is 
radar. 


FALCON 4A 


Service: Air Force 
Type: Air-to-air 
Status: Operational 


ae 
Fasc! 


Physical Data 
Height: 6 ft-9 in. 
Diameter: 6.6 in., span 24 in. 
Weight: 145 Ib 
Remarks: Range 6 mi at M3. Infra- 
red guidance. 


Contractors 


Airframe: Hughes 

Guidance: Hughes 

Propulsion: Thiokol 

Remarks: Greater thrust, longer 
burning time than GAR-1D or 
GAR-2A. Seeker cell is said to 
be supersensitive. 


FALCON 11 


Service: Air Force 
Type: Air-to-air 
Status: Operational 


Physical Data 


Height: 7 ft 

Diameter: 11 in., span 20 in. 

Weight: 203 Ib 

Remarks: Range about 5 mi at 
— Warhead estimated at 1.5 


Contractors 


Airframe: Hughes 

Guidance: Hughes 

Propulsion: Thiokol 

Warhead: Sandia 

Remarks: Same guidance and con- 
trol as GAR-1D. Increased weight 
cuts performance. 
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GENIE 


Service: Air Force 
Type: Air-to-air 
Status: Advanced development 


Physical Data 


Height: 9 ft 

Diameter: 17 in. 

Weight: 900 Ib 

Remarks: Range 2.0 mi at M3. War- 
head has lethal range of 1000 ft 
so guidance is unsophisticated. 


Contractors 


Airframe: Douglas 

Guidance: Essentially unguided 

Propulsion: Aerojet-General 

Warhead: Nuclear 2 KT (est.) 

Remarks: In considerable inventory. 
First fired mid-1957 at AEC’s Ne- 
vada test site. Still ‘classified’ 
by DOD. 


HAWK 


Service: Army, Marines, NATO 
Type: Surface-to-air 
Status: Operational 


Physical Data 


Height: 16.8 ft 

Diameter: 14 in., span 48 in. 

Weight: 1275 Ib 

Remarks: Homing All-the-Way Killer 
(Hawk) obviously uses homing 
guidance. Very precise. Range 20 
mi. 


Contractors 


Airframe: Raytheon, Norris Therma- 
dor (motor case) 

Guidance: Raytheon 

Propulsion: Aerojet-General 

Remarks: Northrup, Goodyear, Food 
Machinery and Chemical have 
GSE. A ‘“‘low flying’’ interceptor, 
Hawk has also shot down a Cor- 
poral in ballistic flight. 


HONEST JOHN 


Service: Army 
Type: Surface-to-surface 
Status: Operational 


Physical Data 


Height: 27 ft 

Diameter: 30 in. 

Weight: 5800 Ib 

Remarks: Range 12 mi under solid 
propellant. Unguided. 


Contractors 


Airframe: ARGMA 

Propulsion: Hercules, Radford Ar- 
senal 

Warhead: Nuclear or conventional 

Remarks: About 20,000 rounds de- 
livered. Fiscal '61 funding is $22 
million. Should get new money. 
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HOUND DOG 


Service: Air Force 
Type: Air-to-surface 
Status: Production 


JUPITER 


Service: Army, NATO 
Type: IRBM 1500 mi 
Status: Operational 


Physical Data 


Length: 42 ft-6 in. 

Diameter: 28 in. 

Weight: 10,000 Ib 

Remarks: Range 500+ mi at M 1.5. 
Carried by B-52. Studies under 
way to mount secondary weapon 
on Hound Dog wing. 


Physical Data 


Height: 60 ft 

Diameter: 105 in. 

Weight: 110,000 Ib 
Rocketdyne LOX and RP-1 fueled 
engine. 


Contractors 


Airframe: Chrysler, ABMA 
Guidance: Aeronutronics, Motorola 
Propulsion: Rocketdyne . 
Nosecone: Goodyear 
Remarks: Production contracts ex- 
hausted but Chrysler received 
large contract for overhaul and 
spares in late 1960. Perkin-Elmer 
makes alignment theodilites. 


Contractors 


Airframe: North American 
Guidance: NAA Autonetics (inertial) 
Propulsion: Pratt & Whitney (J-52) 
Warhead: Sandia (nuclear) 

Remarks: Self contained, little sup- 
port equipment necessary; Cole- 
man Eng. has some contracts. 


HYDRA 1 


Service: Navy 
Type: Surface-to-surface 
Status: Research 


LACROSSE 


Service: Army 
Type: Surface-to-surface 
Status: Production 


Physical Data Physical Data 


Height: 70 in. Height: 19 ft 
Diameter: 10 in., 26 in. span Diameter: 20.5 in., span 108 in. 
Weight: 150 Ib 


Weight: 2300 Ib. 

Remarks: Range 20 mi under solid 
propellant. Command Guidance 
developed by Cornell Labs. 


Remarks: Concept to test sea launch 
of large missiles from _ vertical 
floating position. Configuration 
shown is test vehicle. 


Contractors 


Airframe: Martin-Orlando 

Guidance: Federal Tel Labs 
Propulsion: Thiokol-Huntsville 
Warhead: Solar, GE 

Remarks: Funding expected to slow 
in fiscal '62. Fiscal '61 funding 
was $50 million. 


Contractors 


Airframe: No contracts at present. 
Guidance: jAll research is in-house 
Propulsion: ) at Pacific Missile Range 
Warhead: Point, Mugu. 


IRIS 


Service: NASA 
Type: Sounding Rocket 
Status: Development 


LITTLE JOE 


Service: NASA 
Type: Mercury test launch 
Status: In use 


Physical Data 


Height: 20 ft with payload 

Weight: 1140 Ib with payload 

Remarks: Designed to put 100 Ib 
at 185 mi. Larger than Arcon. 


Contractors 


Airframe: NAA, McDonnell 
Guidance: Minn.-Honeywell, Lear 
Sperry 
Propulsion: Thiokol, 4 Pollox and 4 
Recruit motors. 
Remarks: Escape system for Mercury 
was confirmed by 4 test launch- 
ings with Little Joe in 1960. Sev- 
eral shots have carried a rhesus 
monkey with biopack to test ef- | 
fect of G’s. On third shot mon- ' 
key experienced 8 G’s at launch, i 
15 G’s when escape rocket fired. 
He survived. 


Contractors 


Prime: Atlantic Research 

Guidance: None 

Propulsion: Atlantic Research 

Remarks: Launched from _ tower, 
clustered booster gives high initial 
thrust. 
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LITTLE JOHN 


Service: Army 
Type: Surface-to-surface 
Status: Production 


Physical Data 


Height: 14 ft-5 in. 

Diameter: 12.5 in. 

Weight: 760 Ib 

Remarks: Range comparable to me- 
dium and heavy artillery. Con- 
ventional or nuclear warhead. 
Transportable by Chinook. 


Contractors 


Prime: ARGMA, Emerson Electric 

Guidance: None 

Propulsion: Hercules-Radford Arsenal 

Warhead: Picatinny Arsenal 

Launcher: Rock Island Arsenal 

Remarks: Essentially Army in-house 
project. 


LOKI 


Service: Army 
Type: Anti-tank 
Status: Production 


Physical Data 


Height: 
Diameter: 
Weight: 


j Physical data 
) not available 


Remarks: No guidance, solid pro- 
pellant rocket, fired in salvos 
from helicopters. 


Contractors 


Airframe: East Coast Aeronautics 

Propulsion: Marquardt, Grand Cen- 
tral 

Warhead: Conventional 

Remarks: Bendix has contract for 
launchers. 


LULU 


Service: Navy 
Type: Air-to-underwater 
Status: Early development 


Physical Data 


All physical data classified 

Remarks: Nuclear depth bomb of 
high priority with Navy. Dropped 
from aircraft. Assumed to be so- 
phisticated torpedo. 


Contractors 


Prime: Navy (in-house) 

Guidance: Radar (assumed) 

Propulsion: Solid (assumed) 

Warhead: Nuclear 

Remarks: Seems to have potential 
contract value for ASW oriented 
companies. 
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MAULER 


Service: Army 
Type: Surface-to-air 
Status: Development 


Physical Data 


Remarks: Anti-missile missile for 
field use. Truck mounted. Be- 
lieved to be advanced version of 
Hawk. 


Contractors 


Prime: Convair 

Guidance: Raytheon 

Propulsion: Thiokol 

Remarks: Burroughs has_ contract 
for transportable computer. 


MACE 


Service: Air Force 
Type: Surface-to-surface 
Status: Operational 


Physical Data 


Length: 40 ft 

Diameter: 29 ft span 

Weight: 14,000 Ib (no booster) 

Remarks: Range 600 mi+ at 30,- 
000 ft. Also low-level. 


Contractors 
Airframe: Martin 
Guidance: Goodyear (Atran), AC 


Spark Plub (inertial) 

Propulsion: Thiokol (solid booster), 
Allison (J-33) 

Warhead: Nuclear 

Remarks: Goodyear and Four-wheel 
Drive has GSE transporter con- 
tract. Spares, etc., main contract 
potential. 


MINUTEMAN 


Service: Air Force 
Type: ICBM (6000 mi) 
Status: Development 


Physical Data 


Height: 59 ft 

Diameter: 70 in. 

Weight: 70,000 Ib 

Remarks: Two MT warhead. Three 
stages, all solid. Malmstrom AFB 
first hard site. To be launched 
from trains. 


Contractors 


Prime: Boeing 

Guidance: NAA Autonetics (all-iner- 
tial) 

Propulsion: Thiokol, 
cules. 

Nosecone: Avco 

Remarks: Huge funding expected. 
About 50 trains will be built AMF- 
ACF has major contracts. Fiscal 62 

budget has $917 million request. 
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MIDGETMAN 


Service: Air Force 
Type: ICBM (mobile) 
Status Early development 


Physical Data 


Height 40 ft (est.) 

Diameter: 5.5 ft (est.) 

Weight: 35,000 Ib (est.) 

Remarks: Smaller improved Minute- 
man. Funding has not been great 
to date. Has _ possibilities if 
Minuteman tests are successful 
this year. 


Contractors 


Airframe: (No contracts an- 

Guidance: /nounced. Expected to 

Propulsion: } parallel Minuteman, 

Warhead: however. 

Remarks: Mightman, and Muscleman 
are also Minuteman variants. But 
these are scaleups. 


NIKE HERCULES 


Service: Army 
Type: Surface-to-air 
Status: Production 


Physical Data 


Height: 39 ft (with booster) 
Diameter: 31.5 in., span 90 in. 
Weight: 10,000 Ib (with booster) 
Remarks: Range 85 mi at M3.5. 
Launched by 4-barrelled booster. 
Funding slowdown in fiscal '62. 


Contractors 


Airframe: Western Electric 

Guidance: Bell Tel Labs. 

Propulsion: Thiokol 

Warhead: Conventional or Nuclear 

Remarks: GE makes tracking and 
acquisition radar. Recently shot 
down Corporal in test shot. 


NIKE ZEUS 


Service: Army 
Type: Surface-to-air 
Status: Development 


Physical Data 


Height: 60 ft (with booster) 

Weight: 35,000 Ib (with booster) 

Remarks: Range is about 200 mi. 
Has anti ICBM mission. Still a big 
or bust project. 


Contractors 


Airframe: Western Electric-ARGMA 

Guidance: Bel Tel Labs. (Command) 

Propulsion: Thiokol 

Warhead: Nuclear 

Remarks: Sperry and RCA have 
large electronic subcontracts, 
Goodyear makes ground - radar 
domes. 


NOVA 


Service: NASA 
Type: Space booster 
Status: Development 


Physical Data 


Height: 300 ft 

Weight: 4,000,000 Ib (est.) 

Remarks: Thrust, 9 to 12 million Ib 
in first stage. Clusters of F-1 
used. Will put 90,000 Ib in Mars 
orbit. 


Contractors 
Stage 1: Rocketdyne F-1, cluster of 


6or8 
Stage 2: Rocketdyne F-1, cluster of 


4 or 6 
Stage 3: Pratt & Whitney LR-119 
clustered or single LH; J-2. 
Remarks: Could use fourth or even 
fifth stage depending on mission. 


PERSHING 


Service: Army 
Type: Surface-to-surface 
Status: Development 


Physical Data 


Height: 40 ft 

Diameter: 38 in. 

Weight: 25,000 Ib (est.) | 

Remarks: Range 300 mi, planned 
to extend to near 1000 mi. Ex- 
act configuration not released. 
Last shot had design shown. 


Contractors 


Airframe: Martin : 

Guidance: Eclipse Pioneer (inertial) 

Propulsion: Thiokol-Huntsville 

Warhead: Sandia (nuclear) 

Remarks: Thompson Products makes 
transporter-erector. Food Machin- 
ery makes prime mover. 


POLARIS A-1 


Service: Navy ; 
Type: IRBM (1200 mi) 
Status: Production 


Physical Data 


Height: 28 ft 

Diameter: 54 in 

Weight: 28,000 Ib 

Remarks: Launched under water. 
Two stages, both solid. 16 car- 
ried on each submarine. Two 
subs operational. 


Contractors 


Prime: Lockheed : 

Guidance: GE, Hughes (inertial) 

Propulsion: Aerojet, Hercules 

Warhead: Lockheed 

Remarks: May tie in with Transit 
satellite for navigation. Being re- 
placed by Polaris A-2. 
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POLARIS A-2, A-3 


Service: Navy 
Type: IRBM (1500-2500 mi) 
Status: Development 


Physical Data 


Height: 31 ft 

Diameter: 54 in. 

Weight: 28-30,000 Ib 

Remarks: A-2 will use plastic sec- 
ond stage, have 1500 mi range. 
A-3 all plastic 2500 mi range. 


Contractors 


Prime‘ Lockheed 
Guidance: GE, Hughes (weight 
halved from A-1) 
Propulsion: Aerojet (lst), Hercules 
nd 


Warhead: Lockheed 

Remarks: Tremendous contract po- 
tential, NATO could get this mis- 
sile. 


QUAIL 


Service: Air Force 
Type: Air launch (diversionary) 
Status: Production 


Physical Data 


Height: 13 ft long (approx.) 
Diameter: 1.5 ft, 5.6 ft span (ap- 


prox.) 

Weight: 1,200 Ib 

Remarks: Range 200 mi at M0O.9. 
Made almost entirely of reinforced 
plastics. 


Contractors 


Airframe: McDonnell 

Guidance: Summers Gyroscope 

Propulsion: GE (J-85) 

Warhead: Counter measures 

Remarks: Designed to make B-52 and 
B-47 “‘invisible’’ to radar. 


REDEYE 


Service: Army, Marines 
Type: Surface-to-air 
Status: Production 


Physical Data 


Height: 45 in. long 

Diameter: 3-4 in. 

Weight: less than 20 Ib 

Remarks: Shoulder - fired, bazooka 
type weapon, fired against low 
aircraft. Range 3 mi. 


Contractors 


Airframe: Convair 

Guidance: Heatseeker 

Propulsion: Atiantic Research 

Warhead: High explosive 

Remarks: Convair known to have 
over $6 million as prime. 
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REDHEAD-ROADRUNNER 


Service: Army 
Type: Target 
Status: Development 


Physical Data 


la 


Height: : 
. : No details 
Diameter: aes 


Weight: 

Remarks: High or low level, solid 
booster, ramjet sustainer. 60,000 
ft ceiling. Speed M2. 


Contractors 
Airframe: NAA Columbus 
Guidance: NAA Autonetics 
Propulsion: NAA Rocketdyne 
Warhead: None 
Remarks: Solid propellant booster 
manufactured at McGregor, Texas 


SATURN 


Service: NASA 
Type: Space booster 
Status: Development 


Physical Data 


Height: 230 ft 

Diameter: 256 in. 

Remarks: C-1, C-2, and C-3 con- 
figurations being considered. C-2 
will have 200,000 Ib LH. cluster in 
second stage. 


Contractors 
Stage 1: Cluster of eight Rocket- 
dyne H-ls 
Stage 2: Cluster of four Rocket- 
dyne J-2's 


Stage 3: Cluster of four P&W LR- 
119’s 


Stage 4: Cluster of two P&W LR- 
119’s 


SCOUT 


Service: NASA 
Type: Space booster 
Status: Development 


Physical Data 


Height: 78 ft 

Remarks: British will use vehicle 
for satellite launch. Can put 300 
Ib in orbit. 


Contractors 


Prime: Chance Vought 

Guidance: Minn-Honeywell 

Propulsion: Aerojet, Thiokol, Her- 
cules 

Remarks: Air Force version is Blue 
Scout. Is only large all-solid space 
booster. At $500,000 / copy is 
touted as economy missile. 
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SERGEANT 


Service: Army 
Type: Surface-to-surface 
Status: Production 


Physical Data 


Height: 36 ft 

Diameter: 31 in. 

Weight: 9000 Ib 

Remarks: Range 75 mi at M 3.5 un- 
der M 53 solid motor 


Contractors 


Prime: JPL-Sperry Utah 

Guidance: Minn - Honeywell, Sperry 
(inertial) 

Propulsion: Thiokol 

Warhead: Conventional, nuclear 

Remarks: Highly mobile, major sec- 
tion transported in light alloy 
containers by Temco. 


SHILLELAGH 


Service: Army 
Type: Surface-to-surface 
Status: Development 


Physical Data 


No physical data available 

Remarks: Range 8 mi. One version 
will be hand carried, another ver- 
sion jeep mounted. 


Contractors 


Airframe: Aeronutronics 

Guidance: Raytheon, Telecomputing 

Propulsion: Picatinny Arsenal 

Warhead: Nuclear, conventional 

Remarks: Lightweight bombardment 
weapon for close-in troop support. 


SIDEWINDER 1A 


Service: Navy, Air Force, NATO 
Type: Air-to-air 
Status: Production 


Physical Data 


Height: 9 ft 

Diameter: 5 in. 

Weight: 155 Ib 

Remarks: Heat seeker, pilot must 
lock on target. 5000 yd at M 
2.5. 


Contractors 


Airframe: Philco, GE, Norris Ther- 
mador, Hunter Douglas 

Guidance: Philco, Electronics Corp. 
of America 

Propulsion: Naval Powder Factory 

Warhead: Bulova, Eastman Kodak, 
Hamilton, Minn.-Honeywell, Elken 


CONFIGURATION 


[ 


SIDEWINDER 1C 


Service: Navy 
Type: Air-to-air 
Status: Development 


Physical Data 


Remarks: 2nd generation Sidewinder, 
Development work at NOTS, China 
Lake, Calif. 


Contractors 


Prime: Philco 

Guidance: Will have switchable IR 
and radar heads 

Propulsion: Navy (in-house) 

Remarks: Greater range and speed 
than 1A 


SKYBOLT 


Service: Air Force 
Type: ALBM (1000 mi) 
Status: Development 


Physical Data 


Remarks: B-52H carries 4 weapons. 
B-70 may also be platform but 
would require some redesign to 
carry missile internally. 


Contractors 


Prime: Douglas 

Guidance: Nortronics 

Propulsion: Aerojet 

Nosecone: GE 

Remarks: Major development ob- 
stacle is ascertaining precise 
launch point with 3 dimensional 
variants. Scheduled for SAC in '64. 
$80 million in '62 budget. 


SKYDART 


Service: Air Force—ARDC 
Type: Target missile 
Status: Production 


Physical Data 


Height: 6.6 ft long 

Diameter: 20.8-in. span 

Weight: 50-100 Ib 

Remarks: Used as a rocket powered 
aerial target for Sidewinder and 
Falcon missiles. Flare on tail 
gives 90 sec target source 


Contractors 


Airframe: Curtiss-Wright 

Guidance: None 

Propulsion: Grand Central 
solid) 

Warhead: None 

Remarks: Being built at Santa Bar- 
bara Div. About $470,000 has 
been let initially. 


(dual- 
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SS-10, SS-11 


Service: Army, NATO 
Type: Anti-tank 
Status: Production 


Service: Air Force 
Bos &@ Type: Surface-to-surface 
Status: Early development 


Physical Data 


Height: j 
Diameter: < Not available 


Physical Data 


Height: SS-10, 34 in.; SS-11, 46 in. 
Diameter: 6.0 in. 


z 

O 

4 2 

= Weight: Weight: SS-10, 33 Ib; SS-11, 62 Ib 

> Pod Remarks: Name derives from Su- Remarks: Wire guided. Over 50,000 

=e personic Low Altitude Missile. rounds already produced. SS-10 
© - Has global range. operational, SS-11 under study. 
it So Contractors Contractors 
. z ere j Convair, North Amer- Airframe: Nord-Paris 

O =e Airframe: ) ican, Chance Vought Guidance: \ GOvernment oper- 

U x { in competition Propulsion: * ated Direction des 
RN Propulsion: AEC, NAA International, Warheed: | Etudes et Fabrica- 


Marquardt tions D’Armament 

Warhead: Nuclear 

Remarks: Results of earlier nuclear 
studies now being worked in this 


missile. 


3 
i 


SLIM JOHN 


Service: Army 
Type: Surface-to-surface 
Status: Development 


SUBROC 


Service: Navy 
Type: Underwater-to-underwater 
Status: Development 


Physical Data Physical Data 
ee Height: 24 ft Height: f 
sin Diameter: 26 in. Diameter: - Not releasable 
a Weight: 3500 Ib Weight: | 


Remarks: Range about 30 mi. How 
submarine is detected at this 
range is not known. 


Remarks: Greater range than Hon- 
est John. Unguided, fin stabil- 
ized. Looks like Honest John 
without heavy nose. (Artist con- 


cept shown.) Contractors 


Prime: Goodyear 
Guidance: Librascope, Kearfott 
Propulsion: Thiokol 
Warhead: Conventional, nuclear 
Remarks: Launched from torpedo 
tube. Will be installed in nuclear 
attack submarines, first of which 
is USS Thresher. 


Contractors 


Prime: ARGMA 
Guidance: None 
Propulsion: Hercules 

Warhead: Nuclear 

Remarks: Range about 20 mi. (A&M 
concept shown.) 


SPARROW Ili 


Service: Navy 
Type: Air-to-air 
Status: Production 


Physical Data 


Height: 12 ft long 

Diameter: 8 in., span 40 in. 

Weight: 380 Ib 

Remarks: Range 5 mi at M2.5. 
Liquid prepack replaces solid. 


TALOS 


Service: Navy 
Type: Surface-to-air 
Status: Operational 


Physical Data 


Height: 30 ft 
Diameter: 30 in. (approx.), 112 in. 


span 

Weight: 3000 Ib (7000 Ib with 
booster) 

Remarks: Range 65+ mi under 
ramjet power. Solid booster for 
launch. Shipboard missile. 


Contractors 


Airframe: Raytheon 

Guidance: Raytheon 

Propulsion: Reaction Motors 

Warhead: Corning Glass, Elgin Watch, 
Naval Ord. Lab. 

Remarks: Electronic controlled hom- 
ing. 


Contractors 


Prime: Bendix, McDonnell 
Guidance: Sperry, Farnsworth 
Propulsion: McDonnell, Hercules ABL 
Warhead: Nuclear, and conventional 
Remarks: Typhon is outgrowth of 
this system, previously called 
Super Talos. 
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TARTAR 


Service: Navy 
Type: Surface-to-air 
Status: Operational 


Physical Data 


Height: 15 ft 

Diameter: 13 in. 

Weight: 1500 Ib 

Remarks: Range 10 mi at M2.5. 
Shipboard missile. 


Contractors 


Airframe: Convair 

Guidance: Sperry, Reeves, Western 
Electric 

Propulsion: Aerojet, Rocketdyne 

Nosecone: Corning Glass, Diamond 
Ord. Lab. 

Remarks: Japanese government is 
purchasing. 


TERRIER 


Service: Navy, NATO, Marines 
Type: Surface-to-air 
Status: Production 


Physical Data 


Height: 15 ft, 27 ft with booster 

Diameter: 13 in., span 3 ft-10 in. 

Weight: 3000 Ib with booster 

Remarks: Terrier 2 (Advanced) sim- 
ilar to Tartar in appearance. 


Contractors 


Airframe: Convair 

Guidance: Sperry, Reeves Western 
Electric 

Propulsion: Allegheny Ballistics Lab. 

Warhead: Corning Glass, Diamond 
Ordnance Lab. 

Remarks: Radar beam riding guid- 
ance with terminal homing. 


THOR 


Service: Air Force, UK 
Type: IRBM (1500 mi) 
Status: Operational 


Physical Data 


Height: 65 ft 

Diameter: 8 ft 

Weight: 110,000 Ib 

Remarks: Liquid rocket and two 
verniers produce over 150,000 Ib 
thrust. 


Contractors 


Airframe: Douglas 

Guidance: Rocketdyne, main and 
vernier 

Warhead: GE (MK-2 nose cone) 

Remarks: Food Machinery makes 
transporter/erector 


THOR ABLE-4 


Service: NASA 
Type: Space booster 
Status: In use 


Physical Data 


Height: 90 ft 
Diameter: 96 in. 
Weight: 110,000 Ib 


Contractors 


Prime: Douglas for BMD/STL 
Guidance: Space Technology Lab. 
(radio) 
Propulsion: Rocketdyne (lst), Aero- 
jet (2nd), Hercules ABL (3rd) 
Payload: Solar orbit satellite, Venus 
probe, STL 

Remarks: Only one test vehicle in 
program. Able-3 launched Ex- 
plorers, Able-1 launched Pioneers. 


THOR ABLE-STAR 


Service: ARPA/Navy 
Type: Space booster 
Status: In use 


Contractors 


Airframe: Douglas for BMD/STL 

Guidance: STL (AGS radio guidance) 

Propulsion: Rocketdyne (list), Aero- 
jet (2nd) 

Payload: Transit (Johns Hopkins), 
Courier (Philco) 

Remarks: Aerojets AJ10-104 Able 
Star has restart capability in 
space. Is a proven space vehicle. 
Best suited to put payload in 
about 500-mi orbit. 


THOR DELTA 


Service: NASA 
Type: Space booster 
Status: In use 


Contractors 


Prime: Douglas 

Guidance: Bell Tel Labs (radio with 
MIG gyros) 

Propulsion: Thor (1st), Aerojet (2nd), 
Hercules ABL (3rd) 

Remarks: Will be fired through early 
'62. Last stage spin stabilized. 
NASA supplies payload. Will put 
480 Ib in 300-mil orbit. Launched 
ECHO. 
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THOR AGENA B 


Service: Air Force 
Type: Space booster 
Status: Development 


Contractors 


Prime: Douglas (Thor), Lockheed 
Guidance JPL 
Propulsion Rocketdyne (lst), Bell 


Use in Discoverer pro- 
gram as Agena A. Also called 
Thor-Hustler. Advanced type pay- 
loads all GFE. 1st launch of 
Agena B in early 1962. Will put 
1600 Ib in 300-mi orbit. Has re- 
start capability. 


TITAN 


Service: Air Force 
Type: ICBM 
Status: Development 


Physical Data 


Height: 90 ft 

Diameter: 1st, 10 ft; 2nd 8 ft 

Weight: 220,000 Ib 

Remarks: To be fired from hard 
sites. Martin reorganized whole 
program after shaky tests at start. 


Contractors 


Airframe: Martin 

Guidance: MIT, AC Spark Plug 

Propulsion: Aerojet, Ist & 2nd 

Warhead: Avco (nose cone) 

Remarks: AMF chief launch equip- 
ment contractor has over $100 
million. Kaiser Steel makes erec- 
tor. $900 million in 62 budget. 


TITAN 2 


Service: Air Force 
Type: ICBM 
Status: Development 


Physical Data 


Height: 108 ft 

Diameter: 120 in. 

Weight: 270,000 Ib 

Remarks: Range 10,000 mi with 
5 MT nuclear warhead. Uses 
N.0,+ UDMH/Hydrazine propel- 
lant. 


Contractors 


Airframe: ( 

Guidance: }Believed same as 

Propulsion: ) Titan 1 

Warhead: / 

Remarks: Stages have same diam- 
eter. Will use Avco Mk4 nose 
cone. 
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TYPHON 


Service: Navy 
Type: Surface-to-air/surface 
Status: Development 


Physical Data 


Height: j 

Diameter: { See Talos, Tartar 

Weight: ! 

Remarks: Big potential. Is Navy's 
fleet air-defense of the future. 
Typhon long-range is Super-Talos, 
Typhon medium-range is Super- 
Tartar. 


Contractors 


Prime: Johns Hopkins Univ. Other 
contractors are Westinghouse, and 
Marquardt. 


WEAPON ALFA 


Service: Navy 
Type: Surface-to-underwater 
Status: Production 


Physical Data 


Height: 8.5 ft 

Diameter: 12.75 in. 

Weight: 500 Ib 

Remarks: Fired from destroyers 
against submarines. 


Contractors 


Airframe: Avco 

Guidance: None 

Propulsion: Naval Ordnance Lab. 
Warhead: Naval Ordnance Lab. 


ZUNI 


Service: Navy 
Type: Air-to-surface 
Status: Production 


Physical Data 


Height: 110 in. 

Diameter: 5.0 in. 

Weight: 107 Ib 

Remarks: Can be armed with various 
warheads. 


Contractors 


Airframe: Bridgeport Brass 
Guidance: None 

Propulsion: Naval Ordnance Lab. 
Warhead: Lansdowne Steel & Iron 
Remarks: Replaces HVAR. 
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_ DEVELOPMENT PROJECTS | 


Space Vehicles... 


Details on 17 main projects U. S. plans 
for manned-unmanned exploration of near-space 


For complete list of aerospace R & D projects, see page 50 


ASP 


Service: Air Force 
Type: Aerospace Plane 
Status: Proposal 


Physical Data 


Length: 200 ft (est.) 

Span: 140 ft (est.) 

Weight: 500,000 Ib (est. at takeoff) 

Remarks: Will scoop oxygen from 
atmosphere, compress, liquify and 
store it. Fly to 300-mi orbit. 


Contractors 


Airframe: Convair, NAA, Lockheed, 
Northrup and Republic have sub- 
mitted proposals. 

Propulsion: LH, and LO, 

Remarks: Unofficial claim is that 
$20 million is sought in fiscal "62 
budget to begin development 
work on this project. (A&M con- 
cept shown.) 


APOLLO 


Service: NASA 


Type: Manned Spacecraft 
Status: Study 


Physical Data 


Height: : 7 , 
Siashoter: Configuration shown is 
Weight: early concept. 
Advanced spacecraft. 
Mercury follow-on. To 
take three men on moon 
reconnaissance mission. 
Contractors 


Guidance: <tin each have $250,000 

Propulsion: {competitive study con- 
tracts. LO,+LH: motor 
may provide vehicle 
thrust. 


Airframe: Jtin each Convair, Mar- 
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COURIER 1A 


Service: Army 
Type: Communications 
Status: Early development 


Physical Data 


Diameter: 51-in sphere 

Weight: 475 Ib 

Remarks: 19,152 silicon solar cells, 
nickel-cadmium batteries. 5 tape 
recorders, dual FM/FM telemetry 
system, four micro wave FM trans- 
mitters. 


Contractors 


Frame: Philco, STL 

Instruments: STL, ITT, Radiation 
Inc. (ground-tracking) 

Propulsion: Aerojet (Able Star, 7890 
Ib thrust) 

Booster: Douglas (Thor), Rocket- 

dyne (E-1 engine) 


MERCURY 


Service: NASA 
Type: Manned Satellite 
Status: Development 


Physical Data 


Height: 9.5 ft 

Diameter: 6.5 ft 

Weight: 2000 Ib (approx.) 

Remarks: First manned flight with 
Redstone booster scheduled April; 
Atlas orbital flight November. 


Contractors 


Airframe: McDonnell (prime) 
Guidance: Minn.-Honeywell 

Power: McDonnell (12-hr batteries) 
Heat Shield: Berrylium Corp., CTL 


DISCOVERER 


Service: Air Force 
Type: Space Flight Research 
Status: Development 


Physical Data 


Height: 19.2 ft 

Diameter: 5 ft 

Weight: 195 Ib at reentry 

Remarks: Over twenty launches. 
Very successful project. Severai 
capsules caught in flight after re- 
entry by C-119’s. Has taken mon- 
key into orbit. 


Contractors 


Airframe: Lockheed (prime) 

— Minn.-Honeywell, Reeves 
nst. 

Propulsion: Bell (Agena) 

Booster: Douglas (Thor) 

Reentry Vehicle: GE-MSVD 

Remarks: Related to Samos and 

Midas. 


MIDAS I, Il 


Service: Air Force 
Type: Missile Defense Alarm System 
Status: Early development 


Physical Data 


Height: 22 ft 

Diameter: 5 ft 

Weight: 4500 Ib (1), 5000 Ib (Il) 

Remarks: Infrared equipment and 
related electronics to detect and 
transmit to earth data on missiles 
just after they leave launch pad. 


Contractors 


BMD, Lockheed, Minn. - Honeywell, 
Convair Rocketdyne, Bell and 
Aerojet are contract participants. 
Payload power supply is from bat- 
teries. Agena is used for upper 
stage propulsion. i 

Remarks: Planned to be operational 
by 1963. 


DYNA-SOAR 


Service: Air Force 
Type: Boost-glide orbital bomber 
Status: Early development 


Physical Data 


Remarks: Unconventional configura- 
tion, but generally delta-form 


Contractors 


Prime: Boeing 

Airframe: Boeing 

Guidance: Minn.-Honeywell 

Propulsion: Boost, suborbital flights, 
modified Titan (Aerojet). Boost, 
orbital flights, Saturn C-1 (Rocket- 
dyne). Vehicle power plant, un- 
decided (Reaction Motors or P & 
W possible). 
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NERV 


Service: NASA : 

Type: Nuclear Emission Recovery 
Vehicle 

Status: Development 


Physical Data 


Height: 18 in. 

Diameter: 19 in. (bell-shaped) 

Weight: 75 Ib ; 

Remarks: To explore nuclear radia- 
tion belts around earth to 1800 
mi. Contains film-pack. 


Contractors 


Airframe: GE-MSVD : 

Propulsion: Argo D-8 launcher: Thio- 
kol (1st), Grand Central (2nd), 
Grand Central (3rd), Hercules ABL 

(4th) 
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NIMBUS 


Service: NASA 
Type: Meteorological Satellite 
Status: Design 


Physical Data 


ining Configuration not defi- 
ee nite. Artist concept 
*} shown. 

Weight: About 700 Ib 

Remarks: Follow-on program to Tiros. 
Will carry RCA's_ electrostatic 
camera. 


Contractors 


Component contractors: General 
Electronics Lab. Inc. (telemetry), 
RCA (electrostatic camera), IT&T 
(radiometer). 

Remarks: Bid proposals for systems 

were due Dec. 28, 1960. 


OAO 


Service: NASA 
Type: Astronomical Observatory 


Physical Data 


Height: 9.5 ft 

Diameter: 6.5 ft 

Weight: 3200 Ib 

Remarks: Will eventually put 5000 
Ib observatory in 24-hr orbit 


Contractors 


Prime: Grumman 

Guidance: Not awarded 

Propulsion: Bell (Agena B) 

Power: Silicon cells, nickel cadmium 
batteries. 

Remarks: Grumman developing two 

flight models, first to be delivered 

in 214 years. Aluminum body, 

titanium skin. 


OGO 


Service: NASA 
Type: Orbiting Geophysical Observa- 


. tory 

: Status: Development TMT 
. SURE ENEDIEE LN 
aan Physical Data PROEUUTUONOE UHH 
H BODE UUIUNIEN (HHL 
H Height: | No configuration final- igi Pe nti 
tt Diameter: > ized. NASA artist con- WUE " ¥ 

H Weight: \ cept shown. felt u 

H Remarks: Modular spacecraft — 

° ‘ 
H Contractors 

® Airframe: Trend-setting satellite 

D 


Guidance: not custom designed to 
Propulsion: a single mission or 
Warhead: booster. 
Aerojet - General Corp., 
Bendix, Convair, GE- 
MSVD, Grumman, 
Hughes, Lockheed, RCA, 
and STL are all con- 
tenders for this modu- 
lar spacecraft. 
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PADDLEWHEEL 


Service: NASA 
Type: Space probe 
Status: Development 


Physical Data 


Height: 29 in. (with stage attach- 
ment) 
Diameter: 26 in. (spheroid) n Sates 
Weight: 142 Ib eehaeed | ¥\ asann ie 
Remarks: Solar paddies 20 x 22 in. eee oy pay 
have 1000 solar cells on each 
surface. Also called Explorer VI 
and Project Able Ill. 


Contractors 


Prime: Space Technology Lab. 

Guidance: STL 

Propulsion: Atlantic Research (1 KS 
420 solid) 

Power: Hoffman Electronics 

Remarks: Used for moon probe. 
Project not successful. 


RANGER 


Service: NASA 
Type: Space Probe 
Status: Development 


Physical Data 


Height: 12 ft 

Diameter: 6 ft 

Weight: Up to 800 Ib 

Remarks: Ranger is called ‘‘bus’’ 
for various scientific packages to 
explore Moon, Mars, Venus. 


Contractors 


Prime: JPL 

Airframe: JPL, Aeroneutronics 

Instruments: JPL, Ryan Elect. 

Propulsion: Agena & Centaur (boost), 
Hercules (retro) 


TIROS 


Service: NASA 
Type: Weather Reconnaissance 
Status: Development 


Physical Data 


Height: 19 in. 

Diameter: 42 in. 

Weight: 270 Ib 

Remarks: Two TV cameras (high and 
low resolution both 500 lines/ 
frame and bandwidth of 62.5 kc.). 
Power: nickel/cadmium batteries 
charged by 9290 solar cells. 


Contractors 


Prime: RCA 

Instrumentation: RCA, Army Signal 
Labs, STL, Weather Bureau 

Power: Hoffman Electronics 

Remarks: To be followed by Nimbus. 
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TRANSIT 


Service: Navy 
Type: Navigation system 
Status: Early development 


Physical Data 


Diameter: 36 in. (sphere with ‘‘belly 
band” of solar cells) 

Weight: 223 Ib 

Remarks: Transit IIA used a piggy- 
back NRL satellite 20 in. diam and 
40 Ib in weight. Navy plans 4 ve- 
hicles for ‘‘stationary’’ orbit. 


Contractors 


Prime: Johns Hopkins APL 
Instrumentation: APL, STL, Defense 
Research Telecommunications 
Power Supply: Solar cells charging 

nickel cadmium batteries 
Remarks: Will be tied in with Polaris 
system. 


SAMOS 


Service: Air Force 
Type: Reconnaissance 
Status: Early development 


Physical Data 


Remarks: External configuration is 
that of Agena vehicle 


Contractors 


Prime: Lockheed 

Guidance: Minn-Honeywell, Reeves, 
Lockheed 

Propulsion: Bell (Agena) 

Payload: IR, TV and other sophisti- 
cated device for continual high 
resolution reconnaissance of earth 
from polar orbit. 

Remarks: Operation 63-64. Total ve- 
hicles, about 6. 


X-15 
Service: Air Force, Navy, NASA 


Type: Manned Rocket Vehicle 
Status: Development 


Physical Data 


Length: 50 ft 

Span: 22 ft 

Weight: 31,275 Ib (full), 12,970 
(landing) 

Remarks: Winged reentry vehicle. 
Speed 3500 mph, ceiling 100 mi. 
Use LOX and liquid ammonia. 


Contractors 


Airframe: North American , 

Guidance: Sperry 

Propulsion: Reaction Motors 

Remarks: Three vehicles built. NAA 
will test, pass vehicles to NASA 
and AF-Navy. 
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| Current R & D Projects 


ADVENT—Army advanced micro- 
wave communications satellite pro- 
gram for placing three 24-hour syn- 
chronous satellites in equatorial or- 
bits about 22,300 miles high. Aimed 
at developing a military capability 
for world-wide instantaneous radio 
communications. Highly-reliable 
miniature receivers and transmitters 
will give this “active” capability. 
Initial launch has been predicted for 
1962 or 63 with Centaur as booster. 
Project was formerly called Notus 
or Decree. Task Steer and Task 
Tackle, polar-orbiting communica- 
tions satellites which were part of 
Notus, have been cancelled. Sys- 
tems engineering and technical di- 
rection for subsystems except com- 
munications system: Space Technol- 
ogy Lab. Satellite vehicle: General 
Electric Co., Missile and Space Ve- 
hicle Dept. Overall management: 
Army Advent Management Agency, 
Fort Monmouth. 


AEROBEE-HAWK — Army solid 
propellant research vehicle. 

AEROS—NASA stationary mete- 
orological satellite. Development 
contractor may be picked next year. 
First launching may come by 1964. 
AEROSPACE PLANE — Manned 
self-powered vehicle being consid- 
ered by the Air Force as follow-on 
to Dyna-Soar. Liquid air cycle en- 
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Many of the programs listed here are highly classified and only sketchy 


Space programs, 
missiles, 
propulsion studies 


information is available. But, these programs are indicators of strategy and 
advanced planning. Knowledge of them is essential to companies thinking 


of a future in aerospace. 


gine would be used as basic pro- 
pulsion device. Vehicle would pro- 
pel itself in space by burning liquid 
hydrogen with liquid oxygen. Oxy- 
gen and nitrogen would be gathered 
during flight through the atmos- 
phere and compressed into normal 
gas fluid state. Feasibility study 
contracts may be awarded in Fiscal 
1962. 


AESOP — Navy’s Artificial Earth 
Satellite Observation Program. In- 
frared preselectors would detect 
silent satellites automatically. 
Hermes Electronic Co. designing 
and manufacturing the preselectors 
under $700,000 contract. 


AGENA B—Air Force/NASA 
liquid-fuel upper stage to be used 
with Atlas on deep space missions. 
Incorporates engine similar to that 
used in the previous Hustler. Lock- 
heed is prime. 

ANNA—Geodetic satellite program 
being developed by Defense Dept. 
with all three services participating. 
First launch may come this year 
using Thor-Agena B. Previously 
under NASA as Firefly. 

ANP—Air Force’s Aircraft Nuclear 
Propulsion program. Convair (Fort 
Worth) designing the airframe. Two 
basic types of propulsion are being 
considered: direct cycle (General 
Electric) and indirect cycle (Pratt 


& Whitney). GE’s HTRE-3 (Heat 
Transfer Reactor Experiment No. 
3) was successfully started in De- 
cember. The P & W powerplant 
features two heat transfer loops. 


APOLLO — NASA vehicle under 
study as next step in manned space 
flight beyond Mercury. Martin, 
General Electric (MSVD), and Con- 
vair (Astronautics) conducting pre- 
liminary design studies. NASA ex- 
pected to announce Fiscal °62 
contract this Summer for design, en- 
gineering and fabrication. Multi-mis- 
sion capability would include recon- 
naissance flights to the vicinity of 
the moon by 1969. As an earth 
orbiter, Apollo is to increase know- 
how on manned space stations. Test 
flights 1962-65 with orbital mis- 
sions in 1966 and _ circumlunar 
flights 1968-’70. Expected to be 
built in three modules, with space- 
craft weighing 15,000-20,000 Ib. 
Plans call for use with C-1 Saturn 
on orbital missions and with C-2 
Saturn for lunar inspection. Eisen- 
hower Administration’s budget allots 
$29.5-million to project in Fis- 
cal *62. 


ASTER—Navy anti-submarine tor- 
pedo which would be launched from 
Terrier missile. Range is 30-35 
miles. Applied Physics Lab is 


prime. Vitro, Ford Instrument. 
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ASTROBEE—Air Force solid pro- 
pellant research vehicle in R & D 
as successor to Aerobee. 


ATOMIC CLOCK—NASA Project 
to test Einstein’s General Theory of 
Relativity by comparing atomic 
clock in satellite with atomic clock 
on earth. Clock, using ammonia, 
being developed by Hughes Aircraft. 
Clock with cesium being developed 
by National Bureau of Standards. 
Study contract held by MIT. Tar- 
get date on project: 1961. 


BAMBI — ARPA project for a 
satellite which could launch anti- 
missile missiles against ICBM’s sec- 
onds after launch. 


BANSHEE—Army, Navy, Air 
Force, and AEC program to study 
effects of chemical explosions at 
high altitudes by exploding 500 Ib. 
of dynamite at 24-mile height. 
Dynamite would be lifted by bal- 
loon and exploded by radio signal 
from ground. 


BLUE SCOUT—Air Force vehicle 
for testing equipment and _ tech- 
niques under Hyper-Environmental 
Test System (HETS). Missions are 
to collect data relating to compo- 
nents of future missile and space 
vehicles. 


CALEB—Navy, four-stage solid- 
propellant rocket research vehicle, 
air-launched from carrier - based 
fighters. Under development at 
Naval Ordnance Test Station. Could 
also orbit small payloads. 


CAMERA SATELLITE—Pro- 
posed by RCA May ’60. Electronic 
photographer, traveling 100 ft from 
main satellite, would send visual 
reports on satellite performance to 
ground stations. Camera vehicle 
launched separately or on same 
rocket with main satellite. It would 
maneuver around satellite on pre- 
arranged schedule. Kept on course 
by tracking system using pulsed 
light source which also would il- 
luminate for picture-taking when in 
Earth’s shadow. 


CANTALOUPE—Air Force mis- 
sile defense system study. Facility 
to simulate certain aspects of. nu- 
clear expositions in space is being 
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developed by Republic Aviation 
Corp. at AF Special Weapons Cen- 
ter, Albuquerque, N. M. 


CENTAUR—NASA vehicle com- 
prised of Atlas first stage and liquid 
oxygen - liquid hydrogen second 
stage. Slated for flight test this year. 
Will launch Advent communica- 
tions satellites. Convair, Pratt & 
Whitney. 


CSAR—Air Force “Communica- 
tions Satellite Advanced Research” 
project for long range strategic com- 
munications. This two ton satellite 
boosted by Atlas-Centaur would 
augment Advent by 1965. 


DEFENDER — ARPA studies to 
develop advanced means of destroy- 
ing enemy missiles from moment of 
launch until impact. Regarded as a 
step beyond Nike Zeus, which would 
intercept missiles in terminal phase 
of their trajectories. Defender would 
protect for the next 20 years, not 
only against missiles but also against 
missile - launching satellites. All 
three services have substantial pro- 
grams underway. Includes ESAR, 
GLIPAR, LONGSIGHT, PIN- 
CUSHION, PRESS, SPAD. 
ESAR—ARPA advanced warning 
radar with flexible array. Bendix is 
prime. 

PINCUSHION—ARPA many-fre- 
quency radar installation to be lo- 
cated on Kwajalein in the Marshall 
Islands. Raytheon is prime. 
PRESS — ARPA’s Pacific Range 
Electro-Magnetic Signature Study. 
Advanced radar system will detect 
and identify ballistic missile war- 
heads. Western Electric installing 
special submarine cable system for 
project. 

SPAD—ARPA/Air Force “Satel- 
lite Protection for Area Defense” 
project. System would use 2000 to 
3000 satellites in random orbits 
about 200 mi high. Each satellite 
would carry from one to six mis- 
siles. Detection capability would be 
built into vehicle. Convair, Boeing, 
and Thompson Ramo Wooldridge 
are developing. 4 
RBS—ARPA/ Air Force “Random 
Barrage. System.” Concept. being 
studied by Thompson Ramo Wool- 


dridge and Space Technology Labs 
would place 20,000 to 100,000 
armed satellites in random orbits to 
destroy enemy vehicles. 


DOG-LEG—Navy study on possible 
lightweight satellite with nuclear 
charge which could be used as anti- 
satellite vehicle. Cal-Val Research 
& Development Corp. 


DUMBO — Follow-on flying ver- 
sion of KIWI-A reactor in Rover 
program. 


DYNA-SOAR—Air Force Mach 
10 manned research craft operating 
on boost-glide principle. Ground 
testing of booster, glider, and gui- 
dance expected within the next year. 
Experimental flights expected within 
three years. Boeing is designing the 
glider portion and is integrating the 
design efforts of the weapon system 
team. Martin is designing a spe- 
cially-finned Titan 2 with automatic 
malfunction - detection system and 
special guidance features. Titan 2 
will boost glider to near-orbital 
speeds. Later flights will reach or- 
bital speeds. Wings give aerodyna- 
mic lift during subsequent glide 
portion of flight. Overall manage- 
ment is vested in Dyna-Soar Weapon 
System Project Office composed of 
Wright Air Development Div. (proj- 
ect manager) Aeronautical Systems 
Center (controls) and Systems En- 
gineering Group (systems engineer- 
ing, technical analysis). Other ma- 
jor contractors: Aerojet - General 
(propulsion), RCA (command con- 
trol), Minneapolis-Honeywell (glider 
guidance). 


WEDGE—Boeing studies of a 
bomber-reconnaissance version of 
Dyna-Soar. 


EAGLE—Navy’s air-to-air missiie 
which is to surround task forces 
and marine landings with protec- 
tion against aircraft and missiles. 
To be launched from Missileer. 
Bendix is prime. Grumman will de- 
velop airframe and support equip- 
ment. 


EGO—NASA’s “Eccentric Orbiter 
Geophysical Observatory.” To be 
first in OGO series. Launch planned 
in ’63 using Atlas-Agena B. 
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EXOS — Air Force experimental 
project to measure cosmic ray in- 
tensities from ground level to rocket 
ceiling. Total pulse or count rate 
per sec will be relayed to a ground 
station. 


F-I—NASA single chamber 1.5- 
million-lb-thrust rocket engine being 
developed by Rocketdyne. Prelim- 
inary flight-rating tests are scheduled 
for this year, with final qualification 
set for 1965. F-1’s would be clus- 
tered in the Nova concept to provide 
nine to 12-million pounds thrust. 


FABMIDS—Army surface - to - air 
anti-missile defense system. Ray- 
theon active in design studies. 


FROST — GE-MSVD project to 
provide methods of storing food on 
space trips. 


HIGH POWER—Program of mi- 
crowave radar research being con- 
ducted by Cornell Aeronautical 
Laboratory for the Department of 
Defense. Investigating sensitive ra- 
dars for seeing and tracking ballistic 
missiles in the late ’60’s. 


HYDRA—Navy’s concept of verti- 
tal-floating platform for launching 
large solid-propellant rockets. Fea- 
sibility tests planned. System would 
make over 50 per cent of Earth’s 
surface a potential launch site. 


JAGUAR—NASA test program ex- 
ploring capability of air-launched 
sounding rocket operations in re- 
mote areas. Four-stage rockets are 
designed to send instrumented pay- 
loads over 500 mi high. 


KIWI—NASA/AEC, ground test 
nuclear reactors which are gradually 
approaching prototype flight-weight 
engine systems for a nuclear rocket. 
KIWI-B advanced model is to be 
static-tested this year. It is to have 
a liquid hydrogen working fluid 
similar to a flight propulsion system. 
Los Alamos Scientific Laboratory 
is developing. 


LAMP—Army Lunar Analysis and 
Mapping Program directed by the 
Corps of Engineers. It includes 
production of a 1:5,000,000 scale 
lunar topographic map based upon 
available lunar photography. More 
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detailed maps will be made with the 
aid of moon-orbiting vehicles. 


LONGSIGHT—ARPA program to 
find what advanced projects should 
be initiated for future missile and 
space military requirements. 


LORRAINE—ARPA program of 
basic research in advanced energy 
conversion. Project is designed to 
stimulate the flow of fundamental 
knowledge of converting energy into 
useful power sources. 


MARINER—NASA/ JPL space ve- 
hicle slated to make a deep space 
probe in 1962. To be used for 
Venus and Mars instrumented 
probes in 1964. Instruments will 
measure planetary atmospheres, sur- 
face temperatures, rotation rates, 
magnetic fields, and radiation. Jet 
Propulsion Laboratory. 


MAULER — Army surface-to-air 
weapon, against low-flying aircraft. 
Infrared guidance. Convair, General 
Electric, Martin, Raytheon, Sperry. 


MERCURY—NASA’s top priority 
project to probe man’s ability to 
withstand the rigors of space flight: 
radiation, weightlessness, high g’s. 
First manned suborbital flight and 
first manned orbital flight planned 
this year in capsule which has been 
modified many times during its R 
& D. 

METEOR—NASA project study- 
ing effects on plasma sheath on ob- 
jects re-entering atmosphere. 


MIDAS—Air Force’s “Missile De- 
fense Alarm System.” Satellite is 
to use infrared sensors to detect 
heat from exhaust flames of enemy 
missiles leaving launching pads. 
Uses Atlas-Agena. Lockheed. 
MINUTEMAN—Aijir Force’s sec- 
ond generation solid fuel three stage 
ICBM. Initial R&D launching this 
year. Slated to be operational by 
mid-1962. Boeing is prime. 
MISSILE B—Army 10-20 mile 
range tactical support missile under 
study. Project now includes Missile 
A (Auto-Met). 


MISSILE C— 70-90 mile range 
Army surface-to-surface missile. 


MISSILE D—Army tactical missile 
to have range over 500 miles. 


MISTRAM — Air Force Missile 
Trajectory Measurement. System be- 
ing built for Atlantic Missile Range 
will track missiles without using 
precision tracking antennas. Five 
stations in system provide range 
coverage to 1000 mi. First opera- 
tional tests in 1962. General Elec- 
tric. 


MUSCLEMAN—Air Force ICBM 
in planning stage as possible suc- 
cessor to Minuteman. Would have 
increased range and payload. Some- 
times called Project Small. 


NEEDLES—Orbital scatter com- 
munications technique using earth- 
circling belts of millions of tiny 
hair-thin metallic needles for pas- 
sive communications. Basic concept 
was advanced by two Thompson 
Ramo Wooldridge scientists. Slated 
for test this year using piggy-back 
satellite. 


NIMBUS — NASA meteorological 
satellite. Thor-Agena B slated to 
boost 650 Ib payload to altitude of 
about 600 miles next year. Pneu- 
matic jets and inertia wheels would 
keep satellite pointed directly at 
Earth with accuracy of 1° in all 
three axes. Improved TV vidicon 
would provide almost complete 
Earth coverage with satellite passing 
over local areas at local noon. In- 
strumentation will also include 
scanning and non-scanning infrared 
equipment. Later versions are to 
have spectrometer and radar equip- 
ment. To carry RCA electrostatic 
camera. 

NOTSNIK — Navy’s air-launched 


anti-satellite weapon proposed by 
Naval Ordnance Test Station. 


NOVA—NASA vehicle concept for 
using six 1.5-million-lb-thrust F-1 
single chamber engines as booster, 
with four hydrogen-oxygen stages 
as second stage. Concept would al- 
low a manned spacecraft to land on 
the moon, then return a 10,000 Ib 
re-entry package to the earth. Could 
place 45 ton space stations in Mars 
orbit or 200 tons into earth orbit. 


OPERA—Army’s Ordnance Pulses 
Experimental Research Assembly, a 
special nuclear reactor producing 
pulses of radiation. Aerojet-Gen- 
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eral’s Nucleonics Div. doing pre- 
liminary work with Aberdeen Prov- 
ing Ground. 


ORBITING ASTRONOMICAL 
OBSERVATORY — NASA _pro- 
gram for studying the universe by 
telescopes on fine-stabilized, orbit- 
ing satellites. First two OAO’s are 
being developed by Grumman Air- 
craft Engineering Corp. for celestial 
studies at heights of about 500 
miles. These will weigh about 3200 
Ib each and are to be launched in 
1964. More advanced 5000 Ib 
OAO’s are being studied at Kitt 
Peak Nat’! Observatory. Eventually, 
large observatories, assembled in 
orbit, may bear telescopes larger 
than that on Mount Palomar. De- 
sign concept centers on a “stand- 
ardized” unit. 

ORBITING GEOPHYSICAL OB- 
SERVATORY (OGO) — NASA 
Satellites to perform more than 50 
geophysical experiments for NASA. 
Three prototype model OGO’s are 
being built by Space Technology 
Laboratories for Agena launchings 
beginning in 1963. They will be 
“standardized” NASA space ve- 
hicles about 3 ft long x 3 ft square, 
and will weigh about 1000 Ib. in- 
cluding 150 Ib of experiments. 
NASA reportedly plans to orbit 
one or two 1500 Ib OGO’s each 
year in the 1963-68 period. 


ORBITING SOLAR OBSERVA- 
TORY (OSO)—NASA satellites for 
studying sun’s electromagnetic 
radiation by X-ray spectrographs, 
photomultipliers. Satellites to be 
stabilized within 1 min of arc. First 
launch expected this year. 


PANGLOSS—Navy study of tech- 
niques for communications between 
missile submarines and aircraft, 
surface vessels, and other subs. 


PARSECS — Program for Astro- 
nomical Research & Scientific Ex- 
periments Concerning Space. Boeing 
Airplane Co. long-range research 
program designed to stay in ad- 
vance of present U. S. activities in 
space exploration. 

PHOENIX — Air Force studies 
aimed at long-term integrated ap- 
proach to efficient vehicle launch- 
ings. Systems resulting from the 


Aircraft & Missiles ¢ March 1961 


studies may go under development 
this year with aim of being opera- 
tional by 1965. Aerospace Corp., 
Rand Corp. 


PLUTO—Program to demonstrate 
feasibility of high-temperature air- 
cooled reactors for ramjets. Uni- 
versity of California’s Lawrence 
Radiation Lab is conducting re- 
search for AEC. Atomics _Inter- 
national, div. of North American 
Aviation, has aided in materials 
problems. 


POGO — NASA’s Polar Orbiting 
Geophysical Observatory to study 
the atmosphere and _ ionosphere 
under OGO program. Apogee: 650 
mi.; Perigee: 170 mi. Stated to be 
second launch under OGO. 


POLAR-ORBIT SATELLITES — 
Anti-ICBM system of approximate- 
ly 500 satellites to saturate a north- 
south polar orbit, passing over 
Earth’s whole surface. Flight tests 
scheduled ’63. Convair (San Diego) 
study. Following study, firm re- 
portedly will conduct two year R 
& D program for power supply. 
Approx. 500 satellites may be built. 
Production-type hardware to be 
turned out for 18 months, beginning 
mid-’64. Satellites would have early 
warning capability plus missile- 
carrying ability. 
PRINCIPIA—ARPA project aimed 
at developing solid propellants with 
10 to 20 per cent higher specific 
impulse than present systems. 


PROJECT 3059 — Air Force/ 
NASA program to develop new 
generation segmented solid propel- 
lant rockets several times larger 
than Minuteman’s. 


PROSPECTOR — NASA’s Saturn- 
boosted lunar craft, follow-on to 
Surveyor. Missions include measur- 
ing physical properties of the moon, 
roving explorations of lunar surface. 


PUTT-PUTT—Air Force program 
for exploding a series of controlled 
nuclear bombs under a space vehicle 
to propel it into outer space. 
Formerly called Orion. General 
Atomics Div., General Dynamics. 


QUICKGLOBE—Air Force pro- 
gram for automatic data processing 
and display system to present data 


for rapid decisions during attack. 
IBM conducting analysis and de- 
sign study. 


RANGER — NASA program for 
hard-landing 300-1b instrument 
packages on the moon in 1962 to 
learn makeup of lunar surface. 
Series of five launches by Atlas 
Agena B begin this year. Later 
phases will have survivable capsule 
and seismometer. See page 48. 


RAVEN—Navy’s proposed air-to- 
surface 500-mile-range missile. 

REBOUND — Entire NASA pro- 
gram of passive communications 
satellites following Echo, which has 
orbited a 100-ft.-diam. aluminized 
Mylar satellite. NASA studies indi- 
cate that some 12 rigid-type passive 
satellites would be needed for con- 
tinuous global communications. 


RELAY—NASA’s first active com- 
munications satellite R & D project. 
Slated for launch about mid-1962 
by a delta vehicle, this 85 Ib satel- 
lite will transmit wideband com- 
munications signals covering the 
range of tv signals, multi-channel 
telegraphy and data handling. The 
U. S.-Western Europe transmission 
is to demonstrate feasibility of basic 
concepts. Radiation effects on criti- 
cal components will also be ex- 
plored. 


ROVER — NASA/AEC nuclear 
rocket project. Flight test slated for 
1966-67 period. Proposals for an 
immediate R & D program (without 
usual six-month preliminary design 
studies) are being considered. AEC 
is responsible for developing the 
reactors. NASA is responsible for 
all non-nuclear conponents and for 
integrating the engine into a flight 
vehicle. 


SAINT—Air Force’s Satellite Inter- 
ceptor. Payloads (weighing 2000 to 
4000 Ib) will be developed to ma- 
neuver into rendezvous with un- 
known satellite. Saint’s homing 
radar and TV camera will then 
identify orbiting object. Orbited by 
Atlas-Agena B, Saint will be slowed 
down until object comes near. Then 
its power is re-applied to maintain 
close contact. Aerospace Corp. has 
technical management for the Bal- 
listic Missile Div. of ARDC. Radio 
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Corp. of America is developing 
eight payloads. 

SAMOS—Air Force reconnaissance 
satellites ejecting or transmitting 
fine-detail photographs of terrain 
and occupants. Lockheed. 


SATURN — Vehicle being devel- 
oped at NASA’s George C. Mar- 
shall Space Flight Center. Booster 
powered by 8 H-1 engines is slated 
for flight test this year. Three-stage 
configuration (C-1) is to fly in 1964 
as first operational model. Four 
stage vehicle (C-2) is to have 2nd 
stage of four J-2 liquid hydrogen 
engines being developed by Rocket- 
dyne. It may be ready for space 
missions by the late ’60’s. Five- 
stage “C-3” could have nuclear up- 
per stages. See page 41. 


SKYBOLT — Air Force’s air- 
launched ballistic missile. This two- 
stage air-to-ground solid propellant 
can be launched from strategic 
bombers. It can reach hypersonic 
speeds and can follow ballistic tra- 
jectory to target 1000 mi away. 
Prime contractor: Douglas Aircraft. 


SLAM — Supersonic low altitude 
missile being studied at Chance 
Vought. It would use nuclear ram- 
jets. 


SLIM JOHN — Army ssurface-to- 
surface missile; advanced model of 
Honest John. Douglas is prime. 
SLOMAR—Air Force program on 
Space Logistics, Maintenance and 
Rescue. Advanced design studies on 
requirements for providing complete 
logistics support for manned satel- 
lites. System will also provide pas- 
senger and rescue service to the 
space stations; may include capabil- 
ity for missions between orbiting 
stations and the moon. Studies on 
associated scientific areas are pro- 
gressing at Martin-Denver, Doug- 
las, Norair, Convair, Lockheed, and 
General Electric. 


SNAP—Systems for Nuculear Aux- 
iliary Power being developed for 
NASA or for AEC. At least 10 are 
planned, mainly to convert heat 
from nuclear reactor into electrical 
energy for space vehicles. Systems 
include SNAP III and I (Martin), 
SNAP II (Atomics International), 
SNAP VIII (Aerojet-General). 
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SOCOM—Air Force Solar Com- 
munications System. Experimental 
optical space communications sys- 
tem using Sun’s radiant energy as 
intelligence carrier. Sun’s rays are 
collected by a mirror antenna sys- 
tem funneled through an intensity 
modulator for coding; then re- 
radiated through a second mirror 
system toward a distant receiver. 
Electro-Optical Systems Inc. 


SOMNIUM — Highly 
ARPA satellite program. 


SUBROC — Navy ASW weapon. 
Could be fired from sub at another 
sub 25-50 miles away. Goodyear. 


SUNFLOWER—NASA solar col- 
lector which focuses heat on a 
boiler. This vaporizes liquid metal 
to drive a turbo-generator. Tapco 
Group of Thompson Ramo Wool- 
dridge is developing two experi- 
mental 3kw prototype systems to be 
delivered by 1963. 


SUNRISE — ARPA program to 
originate and study new concepts 
for advanced military weapons, in- 
cluding future space weapons. 


SURVEYOR—NASA follow-on to 
Ranger. Surveyor will soft land 
750 pounds on the moon at a speed 
between five and 10 mph. Standing 
on three legs, the spacecraft will be 
about 11 ft high including direc- 
tional antenna. Drill will be ex- 
tended at least 18 inches into the 
moon. Lunar fragments will be 
brought into the spacecraft where 
instrumentation will perform chemi- 
cal analysis. 
TATTLETALE—Air Force emer- 
gency communications system which 
would use high-altitude rockets to 
permit communications over dis- 
tances of several thousand miles. 
Initial tests by Hughes Aircraft car- 
ried 47-lb transmitter 300 mi high. 
Messages were monitored at Eglin 
AFB and Golden, Colo. 


TITAN Il—Air Force advanced 
Titan being developed at Martin- 
Baltimore. Slated to be operational 
by early 1963. Will be modified 
for use as Dyna-Soar booster. 
TRAILBLAZER II—NASA/ 
ARPA space vehicle to be used in 
re-entry physics studies of Defender 
Atlantic Research. 
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TYPHON — Navy’s ship-launched 
missile to be used against both mis- 
siles and aircraft. This new wea- 
pons system, in early R & D, is 
under Applied Physics Laboratory 
as prime, with Westinghouse Elec- 
tric as prime for the weapon con- 
trol subsystem. Typhon will incor- 
porate a new radar concept with 
high data rate and power features. 
It will arm about 50 missile ships 
and is smaller than current Talos. 
The name Typhon has superseded 
the designation Advanced Weapons 
System formerly used for improve- 
ments to Talos and Tartar missile 
systems. 


MEDIUM RANGE TYPHON— 
Navy ship-launched missile being 
developed as improvement over 
Tartar. Previously called Super- 
Tartar. 


LONG RANGE TYPHON—Navy 
ship-launched missile with greater 
range than Typhon or Talos. Missile 
previously called Super-Talos. 


VOIS — NASA’s Visual Observa- 
tion Instrumentation Subsystem. 
Program for systems capable of 
photographic mapping of Moon to 
resolution of 100 meters for entire 
map. 


VOYAGER — Saturn-booster 
NASA/JPL space vehicle slated 
for Venus probe in 1965. Also 
slated to orbit Mars. 


WAGTAIL — Air Force rocket 
which would follow contours of ter- 
rain to target. Minneapolis-Honey- 
well. 


X-15 — NASA/AF/Navy _ experi- 
mental rocket craft designed to fly 
to fringes of earth’s atmosphere. 
Contributing valuable data to Dyna- 
Soar development. Using 57,000- 
lb-thrust XLR-99 engine (Reaction 
Motors Div., Thiokol Chemical 
Corp.), X-15 is expected to reach 
100 mi altitude and reach over 
4000 mph. North American Avia- 
tion is prime. 


YO-YO — Navy’s _picture-taking 
reconnaissance satelloid. Would be 
launched at sea, make one orbit, 
and then be recovered. 
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United States Missile Projects 


This is an alphabetical listing of all major missile and 
space projects undertaken by U. S. since World War Il. 


*More information in missile directory or R & D projects. 


Name Status Service Mission 

A 
Ablestar oO — Veh 

A 

Adam dis A Ss 
Advent* R&D A Veh 
Aerobee O/dis AF,N SR 
Aerobee-* 

Hawk R&D A SR 
Aerobee 150 oO AF SR 
Aeros* R&D NASA Veh 
Aeroscar R&D N SR 
Aerosound oO AF SR 
Aerospace* 

Plane R&D AF Veh 
Aesop* R&D N Veh 
Agena oO NASA, 

AF SB 
Agena-B* oO NASA, 

AF SB 
Agile R&D N AA 
Alfa* oO N SU 
Anna* R&D NS,A, 

N,AF Veh 
Apollo* R&D NASA Veh 
Arcas oO N SR 
Archer* oO N SR 
Arcon* R&D N SR 
Arents R&D ARPA Veh 
Argo D-4 oO AN SR 
Argo D-8 oO a SR 
Argo E-5 oO NASA SR 
Arm* dis AF AS 
Artemis R&D N AU 
Ascamp oO A SR 
Asp* O/dis N SR 
Aspan* oO N SR 
Asroc* R&D N SU 
Aster* R&D N UAU,SU 
Astor P N U 
Astrobee* R&D AF SR 
Atlantis R&D N 
Atlas* oO AF ss 
Atlas-Able* dis NS,AF SB 
Atlas-Ablestar R & D NS,AF SB 
Atlas-AgenaB* O NS,AF SB 
Atlas-Centaur R&D NS,AF SB 
Atlas-Hustler* R & D NASA SB 
Automet dis A ss 
Azon dis AF AS 

B 

Bambi* R&D ARPA Veh 
Banshee* R&D »N,AF, 

AEC Bal 
BDM dis AF SA 
Betty oO N SU 
Blue Scout* - O AF SB 
Boar dis N AS 
Bold Orion dis AF AS 
Bomarc A O/dis AF SA 
Bomare B* P AF SA 
Bulldog R&D N AS 
Bullgoose dis AF AA,AS 
Bullpup* oO N AS 
Bullpup B* P N AS 
Bumper dis A SB 
Aircraft & Missiles ¢ March 1961 


Name Status Service Mission 
Cc 
Cajun O/dis AN SR 
Caleb* oO SR 
Caribe R&D N UU,SU 
Castor oO NASA SR 
Centaur* R&D NASA SB 
Cheapie R&D AF AS 
Clam R&D AF AS 
Cobra* oO M ss 
Comanche R&D a= SR 
Corporal* O/dis A ss 
Corvus dis N AS 
Courier* R&D A Veh 
Cree R&D AF SR 
Crossbow R&D AF AS 
Crow R&D N AA 
Csar R&D AF Veh 
D 
Dart dis A Ss 
Davy Crockett* O A Ss 
Decree R&D ARPA, 
A Veh 
Defender* R&D ARPA — 
Delta P NS/AF Veh 
Dervish R&D A Ss 
Diamondback R&D N AA 
Discoverer* oO AF Veh 
Dolly oO AF SR 
Doorknob R&D — SR 
Dove dis N AS,AU 
Duck dis AF AA 
Dyna-Soar* R&D AF Veh 
E 
Eagle* R&D N AA 
Echo oO NASA Veh 
Ego R&D NASA Veh 
EX-8 R&D N SU 
Exos* R&D N SR 
Explorer* dis NASA, 
oO Veh 
F 
Fabmids* R&D A SA 
Falcon 
GAR-I* O/dis AF AA 
Falcon 
GAR-2* O/dis AF AA 
Falcon 
GAR-III* 1¢) AF AA 
Falcon 
GAR-IV* 0 AF AA 
Falcon 
GAR-9 P AF AA 
Falcon 
GAR-11* oO AF AA 
Firefly Satellite 
(Geodetic 
Sat.) see Anna NASA Veh 


Name Status Service Mission 
G 
Gapa dis N SA 
Genie* oO AF AA 
Gimlet dis AF AS 
Geodetic 
Satellite dis NASA Veh 
Goose dis AF AS,SS 
H 
Hasp oO N SR 
Hawk* 18) A SA 
Holy Moses dis N AS 
Honest John* O/dis A ss 
Hopi-Dart R&D _ SR 
Hopi-Plus R&D a SR 
Hound Dog* oO AF AS 
HTV oO AF SR 
HVAR O/dis N AA 
Hydra 1 R&D N ss 
I 
lonosphere R&D NASA Veh 
Iris* 18) NASA SR 
J 
Jaguar * R&D AF SR 
Jason oO NASA SR 
Javelin- 
Journeyman dis NASA, 
AF SR 

Journeyman R&D AF SR 
Juno | O/dis A SB 
Juno Il O/dis A SB 
Juno IV R&D A SB 
Juno V 

(Saturn) R&D NASA SB 
Jupiter* oO A SS 

K 
Kathy AF SR 
Kiwi* &D NASA, 
AEC 
a 

Lacrosse* 18) A ss 
Lark dis N AA 

w R&D ry ss 
Little Joe* oO Ss SB 
Little John* P a ss 
Lobber R&D A Ss 
Loki* i¢) A SA 
Loki-Wasp R&D AN SR 
Long Range 

Typhon* 

(Super-Talos) R & D N SA 
Low Blow R&D N SA 
Lulu* P AU,SU 
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Name Status Service Mission Name Status Service Mission Name Status Service Mission 
M Pogo* R&D NASA Veh Strongarm oO NS,A SR 
Mace* ” Polaris* R&D N US,SS Subroc* R&D N UU 
ace* O/dis AF SS Polaris A2* R&D N _ US,SS Surveyor* R&D N__ Veh 
Mariner R&D NASA Veh Polaris A3* R&D N US,SS Suzano dis ARPA — 
Mark 39 P N AU Polecat R&D A ss 
Mark 43 0 N AU,SU Project 3059 R&D NASA, 
Mark 57 R&D — AF SB 
Matador O/jdis = AF SS Prospector* R&D NASA Veh T 
Mauler R&D A SA Putt-Putt* R&D AF Veh 
— Tackle dis 
ARPA Veh 
(Super Tartar) R & D N SA Q Talos* oO N SA 
Mercury* R&D NASA Veh Tartar* oO N SA 
Methuselah R&D AF ss Quail* P AF AS TCBM R&D AF Ss 
Midas R&D AF Veh Terne Oo N SU 
Midgetman* R&D AF Ss Terrapin dis N SR 
Mighty Mouse O/dis N.AF AA Terrier I* Oo N SA 
Minuteman* R&D AF SS R Terrier I! a 
issile - samen i Ranger* R&D NASA Veh — . i ra ++ 
MissileB R&D A SS asca a -Able* di 
MissieC R&D A SS Rat > FF =” Thor-Ablestar* R&D  NSAF SB 
MissieD R&D A __ SS Raven* R&D NAS Thor-AgenaB* O NS.AF SB 
Mrs. V dis ARPA Veh Razon , Thor-Delta* R&D NSAF SB 
Muroc R&D AF. 8S Rebound* R&D NASA Veh —" 0 NASA Veh 
Muscleman* Redeye* 0 A SA Titan* R&D AF SS 
(Small) R&D AF Redhead- Titan I* R&D AF _ SB,SS 
Roadrunner* R & D A _ 4 
Trailblazer* R&D NASA Veh 
Redstone oO A Ss Trit di N Ss 
N Regulus | O/dis N ss Tr nait® O N Veh 
el, a ieee 6 ma oe 
NASA 6-stage 0 AF SR over* , * 
Nasty dis AF AA AEC SB — eer ee 
Navaho dis AF ss 
fl ao D NASA = $ 
ike-Ajax /dis A A 
Nike-Apache R & D A sk Samos eliteecaaat Naa . 
ike-Asp /dis A R (Sentry) * e Idi 
Nike-Cajun | O/dis ASR Saturn* R&D NASA Veh —- = NASA SR 
ike-Hercules A core is e : 
Nike-Zeus* R&D A SA Scout* R&D NASA SB —_ * 
Nimbus* Ra D NASA Veh _ Scout ~ . 2 ~ SA,Veh Viking dis N R 
otus is eh emper oe i oO NASA SR 
Nova* &D NASA Veh Sergeant* P A SS Viper-Falcon ra) N SR 
NRL Satellite Shillelagh* R&D A SS Veyager® R&D NASA Veh 
(Grebe) oO N Veh Shrike dis AF -- 
Sidewinder 1A*  O N AA 
— nan . - 
oO Ww 
Skokie R&D AF SR 
OAO* R&D NASA Veh Skybolt* R&D AF AS WAC C al di A SR 
OGO* R&D NASA Veh Skydart* P .. Wagmight si R &D A Veh 
— ~~ AF,N AA os . ~ . ° “_ = Wagtail* P AF AS 
rion* see Putt- im John* 
Putt ARPA Veh Slomar* R&D AF Veh ~~ ae NSU 
~~ : . ? — ba — or > 4 <4 WhiteLance R&D AF AS 
w olar i A ae 
Somnium R&D ARPA Sat jet ++ ae 
Spad R&D i sis WS-121B R&D AF as 
i R 
. Spaerobee oO AF SR aan = . 
Paddiewheel* R&D NASA Veh Sparrow | O/dis N AA 
Percheron P . SR Sparrow II dis N AA 
Pershing* &D A Ss Sparrow III* oO N AA XYZ 
Petrel O/dis N AS Sparrow 6B R&D N AA 
a Soe es 
ima A SR -10* -15* ’ e 
Pioneer 0 NASA Veh SS-11* P A ss XSM-64 0 AF SR 
Plato dis A SA $S-12 P 4a SS,AS Yo-Yo* R&D N eh 
Pluto* R&D AF Veh Steer dis ARPA Veh Zuni* oO N.M AA,AS 
LEGEND 
Status Service Mission 
*—more information in missile directory A— Army AA— air-to-air 
or in R & D projects N—Navy AS—air-to-surface 
dis— discontinued AF— Air Force AU—air-to-underwater 
O~— operational M— Marines Bal—balloon 


O/dis—operational, production 


discontinued 
P— Production 
R&D 
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research and development 


AEC— Atomic Energy Commission 
ARPA— Advanced Research Projects 


Agency 
NASA Space Administration 


SA—surface-to-air 
SB— space booster 


SR—-sounding rocket, research rocket 


SS—surface-to-surface 


SU—surface-to-underwater 
UU—underwater-to-underwater 

Veh—space vehicle (includes satellites) 
US—underwater-to-surface 
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MeCaFe 


RIVERDALEs MD. 


AER, 
871 E&- 


ARGT ELECTRONICS» INC. 
PO BOX 627 1101 MCALMONT ST. 
LITTLE ROCKs ARKe 


ACTUATION RESEARCH CORP, 
GLENDALE AVE. 
GLENDALE 65 CALIF. 


416 Ne 


ADHESIVE ENGINEERING 
1411 INDUSTRIAL ROAD 
SAN CARLOS, 


ACKERMAN GOULD CO» INC. 
10 NEIL COURT 
OCEANSIDE» 


ACROMAGs INCORPORATED 
22515 TELEGRAPH ROAD 
SOUTHFIELD, MICHe 


THE ADVANCED PRODUCTS CO. 
59 BROADWAY, 
NORTH HAVEN» CONN. 


AER-O-LINE MFG. 
3110 WINONA AVE. 
BURBANK,» CALIF. 


AERO SUPPLY MFG. 
611 We MAIN ST. 
CORRYs PA. 


ACE ELECTRONICS ASSOC. INC. 
99 DOVER ST. 
SOMERVILLE» MASS« 


ADAMS RITE MFG CO. 
CHEVY 
GLENDALE 4,» CALIF. 


540 We 


Aircraft & Missiles « 


CONTRACTOR 


INC. 
WASHINGTON BLVD. 
PASADENA’ CALIF. 


+ 


ea ae 


Directory of Contractors 


The greatest concentration of potential buying power in the aerospace 
market lies with companies now holding project-oriented contracts. This 
directory offers over 600 contractors who represent market outlets . . . 
Tells who has the missile-space business . . . how much and what kind. 


Printed on IBM equipment by the Data Processing Department, Chilton Co. Information about 
cross referenced lists can be obtained by writing to AIRCRAFT & MISSILES. 


ELECTRONICS DIVISION ATLAS 
WAT-4444 § DISCOVERER 
CENTAUR 


SAINT 


SY4-9725 


ATLAS 
TITAN 
FR5-6441 


zEus 
SATURN 
DYNA-SOAR 
POLARIS 


CHS5-6865 


CALIF. LY1-2686 


22 NEW YOROR8-4110 


ATLAS 
TITAN 
POLARIS 
JUPITER 


EL7-0030 


CE9-1664 


& SUPPLY CO. 


VI9-14ll 
COs INCe HOUND DOG 
MAULER 
CO2-86261 § MISSILE 6 


MISSILE B 
OSPREY 
OSPREY 
OSPREY 


Mawk 

HAWK 

Mawe 

EAGLE 
EAGLE 
TITAN 
SIDEWINDER 


SIDEWINDER 
TERRIER 
SKYBOLT 
SIDEWINDER 
SIDEWINDER 
TITAN 
POLARTS 


BOMARC 


$06-5130 


MACE 
MIDAS 
SAMOS 
POLARIS 
MINUTEMAN 
ATLAS 
HOUND DOG 


CHASE DR. 
CHS-1095 


HAWK 


* Code for Approximate Contract Dollar Value 


PROJECT 


PLANT 


AcCoFe ELECTRONICS DIVe 
RIVERDALE» MDe 
SAME 
SAME 


WAT-4444 


ELECTRO-PHYSICS LABe 


BLADENSBURG» MDe 


AERs INC. 
871 Es WASHINGTON BLVD. 
PASADENA CALIFs 


ARGT ELECTRONICS INC. 
PO FOX 627 1191 MCALMONT ST. 
LITTLE ROCKs ARKe FR5-64461 


ACTUATION RESEARCH CORP. 

416 Ne GLENDALE AVE. 

GLENDALE 69 CALIF. 
SAME 


CH5~6865 


ADHESTVE ENGINEERING 
7417 INDUSTRIAL ROAD 


SAN CARLOS» CALIF. LY1-2666 


ACKERMAN GOULD COe INCe 
10 NEIL Cle 


OCEANSIDEs Ne Yo OR8-4110 


ACROMAGe INCe 

22515 TELEGRAPH RD. 

SOUTHFIELD» MICHe 
SAME 


ELT-0030 


THE ADVANCED PRODUCTS 
59 RROADWAY 
NORTH HAVEN» 


CONN CE9-1664 


AER~O-L INE 
3110 WINONA AVE. 


BURBANK» CALIF. VI9-1411 


AERO SUPPLY MFG. 
611 We MAIN ST. 
CORRYs PAs 

SAME 

SAME 

SAME 

Same 


COe INCe 
C02-86261 


SAME 
SAME 
Same 
Same 
SAME 
SAME 
SAME 


SAME 
SAME 
SAME 
SAME 
SAME 
SAME 
cave 


SAME 
ACE ELECTRONICS ASSOC. 


99 DOVER ST. 
SOMERVILLEs MASSe 


INCe 
$06-5130 


ADAMS RITE MFG. CO. 
540 We CHEVY CHASE OR. 
GLENDALEs CALIF. 

SAME 

SAME 

SAME 

SAME 


CHS-1095 


SAME 
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PRODUCT 
CLASS** 


A 


1 


SY4-9725 Al 


1 


12 
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vvvuw 


345 


45 
“5 
45 
45 


345 


vue 


errrrrer 


. 


PRODUCT/SERVICE 


DATA EVALUATORS 
FLIGHT SIMULATORS 
BEACONS 

SAME 

SAME 


RESEARCH & DEVELOPMENT 


R6&O 
RGD 


BALDWIN 
SHAFT ANGLE ENCODERS 


SPECIAL ENGINEERING STUDIES 
SAME 
SAME 
SAME 


EPOXY-PHENOLIC ADHESIVES 
TAPES & THERMO-FOAMS 


WIRE MARKING EQUIP. 


MAGNETIC AMPLIFIERS 
SAME 
SAME 
SAME 


METAL O RINGS 


PRECISION FASTENERS 


PNEUMATIC BUTTERFLY VALUE 
HOT GAS RELIEF VALVE 
NITROGEN GAS FILTER 
NITROGEN RELIEF VALVE 
SOLENOID FUEL VALVE 

SAME 
FUEL FILTER 


HOT 
HOT 


GAS RELIEF VALVE 

GAS SOLENOID VALVE 
HOT GAS FLOW REGULATOR 
WOT GAS RELIEF VALVE 
*00-CYCLE SOLENOID 
HYDRAULIC FLOW REGULATOR 
HOT GAS RELIEF VALVE 


HOT 
HOT 


GAS FILTER 

GAS RELIEF VALVE 
SAME 

HOT GAS SOLENOID VALVE 
NITROGEN GAS SOL.VALVE 
DRAIN VALVE 

PNEUMATIC RELIEF VALVE 


HYDRAULIC MAGNETIC FILTER 


PRECISION POTENTIOMETERS 


ACCESS DOOR LATCH 
FUEL SYSe DOOR LATCH 
SAME 
SAME 
ELECTRONIC DOOR BOLT 
Same 
SAME 


CABINET DOOR ASSYs 


A—$10,000—$ 50,000 C—$100,000— $500,000 £—$1 —$10 million G—$25—$50 million |—$75 —$100 million K—Over $250 million 
B — $50,000 — $100,000 D—$500,000—$1 million F —$10—$25 million H—$50—$75 million |—$100—$250 million 


NAME OF EACH PROJECT HEAD 
ENGINEERING PRODUCTION PROCUREMENT 


Re Es OLIVER 
Ge MOUNTJOY Ce 
SAME 
Re MAYSTEAD Ce REES 
SAME SAME 
SAME SAME 
SAME SAME 
De KRAHE He GRUBB Je 
SAME SAME 
He GOULD Fe ACKERMAN Ae 
He We PATTON Ke SOMSTAD Re 
SAME SAME 
SAME SAME 
SAME SAME 
He SOMMER B. HOSTAGE Re 
Re CICCONE Ke ELGIN We 
As CORNISH Ce KEITH Pe 
We SMYERS SAME 
SAME 
SAME 
Re FORRESTER SAME 
SAwE SAME 
Ge DOWNEY SAME 
We SMYERS SAME 
SAME SAME 
SAME SAME 
SAME SAME 
Re FORRESTER SAME 
SAME SAME 
We SMYERS SAME 
Ge DOWNEY Ce KEITH P. 
We SMYERS SAME 
SAME SAME 
SAME SAME 
SAME SAME 
SAME SAME 
Re FORRESTER SAME 
Ge DOWNEY SAME 
De GRISSARO O. WOLPERT Re 
SAME SAME 
SAME SAME 
SAME SAME 
SAME SAME 
SAME SAME 
SAME SAME 
SAME SAME 
** Product Class 
1—hirframe 3—Guidance 5—Instruments 


2—Propulsion 4—GSE 


HARINGTON 
SAME 


KERN 
SAME 


FIOREY 


HENNINGS 
SAME 
SAME 
SAME 


HOSTAGE 


PITTENGER 


Dwyer 
SAME 
SAME 
SAME 
SAME 
SAME 
SAME 


SAME 
SAME 
SAME 
SAME 
SAME 
SAME 
SAME 


DwrerR 
SAME 
SAME 
SAME 
Same 
SAME 
SAME 


SAME 


HARVEY 
SAME 
Save 
SAME 
SAME 
SAME 
SAME 


SAME 
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Contractors’ Directory 


PRODUCT NAME OF EACH PROJECT HEAD 
CONTRACTOR PROJECT PLANT $* PRODUCT/SERVICE 
CLASS** ENGINEERING PRODUCTION PROCUREMENT 
ADVe TECH. LABS DISCOVERER ADV. TECH. LABS 3 HORIZON SCANNER 
9 WHISMAN 280. 9 WHISMAN RD. 3 HORIZ. SCAN DEVEL 
MOUNTAIN VIEWs CALIF +YOB8-4461 MOUNTAIN VIEWs CALIF. YO8-6461 3 SUN TRACKER DEVEL 
ACOUSTICA ASSOCIATES INCe ATLAS ACOUSTICA ASSOCIATES INC, F 2 4&5 PROPELLANT UTILIZATION Ce GOLDBAUM Ae OSBORNE We JOHNSON 
10400 AVIATION BLVD. 10400 AVIATION BLVD. © -3 BURNING CONTROL Me STAR SAME SAME 
° LOS ANGELES 4556 CALe ORO-3393 8 SATURN LOS ANGELES 455 CALIFeORO-3393 C 2 PROPELLANT UTILIZATION SAME SAME SAME 
AEROJET-GENERAL CORPORATION AEROSEE AEROJET-GENERAL CORP. 12345 ENTIRE VEHICLE Je BEEREBOOM 
AEROREF-A 1 12345 SAME SAME 
AZUSAs CALIF. £04-6211 § VANGUARD AZUSA, CALIF es E04-6211 12 2ND STAGE 
DELTA SAME 12 SAME Re BRANSTROM 
EPSILON SAME 12 SAME SAME 
RoMARC same 2 ROCKET BOOSTER 
ABLE-STAR SAME 12 RESTARTABLE 2NOD STAGE Pe NOLZMAN 
Rover AZUSA PLANT AEROJET-GENERAL 2 NUCLEAR ROCKET Ce TRENT 
SNAP-8 PO BOX 296 5 NUCLEAR POWER De BURDICK 
HAWKEYE AZUSA» CALs £D4-6211 2 LIQUID MOTOR Me POMPA 
TITAN 1 SACRAMENTO PLANTS ee LIQUID ENGINES Ae FELDMAN 
TITAN 2 PO BOX 1947 2 SAME SAME 
POLARIS SACRAMENTOs CALs yUS-5111 J 12 SOLID MOTORS We KIRCHNER 
MIMUTEMAN Same 12 SAME Re COTTRELL 
AFROJET JR SAME 12 SOLID ROCKET 
AEROJET SR SAME 12 SAME Re BLOCZINSKI 
scout SAME 12 SOLID MOTORS SAME 
HAWK SAME 2 SAME Re MERTENS 
sPaRPOWw SAME 2 SAME Ae ENGLISH 
TARTAR SAME 2 SAME Re HARVEY 
TERRIER Save 2 SAME 
GENIE SAME 2 SAME Re GECKLER 
GAaR-9 SAME 2 SAME 
FacLe SAME 2 SAME Le LOEHR 
SKYBOLT SAME 2 SAME Ge LOTHROP 
AFROLAB DEVELOPMENT CO. ARGO D-6 AEROLAB DEVEL. CO- 1 & 4&=STAGE RESe ROCKET Re STIVERS Ee COONEY Ae WEISS 
1580 Ww COLORADO BOULEVARD ARGO D-8 330 WEST HOLLY STREET 1 4 SAME SAME SAME SAME 
PASADENA,» CALIF. MU1-0616 B TRAILBLAZER 1 PASADENA» CALIF. MU1-0414 1 6-STGe RE-ENTRY VEH SAME SAME SAME 
PART. COLLECT SAME 45 UPPER AIR SAMPLER SAME SAME SAME 
FLASHLIGHT SAME 1 45 5-STGe ROCKET & PAYLD SAME SAME SAME 
0-61 CAME 1 5 4=STGe ROCKET & PAYLD SAME SAME SAME 
4 
AEROL COee INCe HOUND 006 AEROL COe INCe A & TRAILER COMPONENTS Me ROSS Ae DOTTS Ke JONES 
3235 SAN FRANANDO ROAD NIKE 3235 SAN FERNANDO RD. c 4 UNDERCARRIAGE COMP, SAME SAME SAME 
LOS ANGs 655 CALIFe CL 4-2821 § SATURN LOS ANGELES» CALIFe CL4=2821 A 4 SAME SAME SAME SAME 
POLARIS SAME c & SHPG CONTAINER UNDERCAR CMP SAME SAME SAME 
ATLAS Same ¢ 4% TRANSPORT & HDLGe VEHICLE COM SAME SAME SAME 
BOMARC SAME Cc 4 HANDLING EQUIP. SAME SAME SAME 
MINUTEMAN SAME ¢c + SAME SAME SAME SAME 
SAME € 4 SAME SAME SAME SAME 
, SAME c 4 SAME SAME SAME SAME 
AERO-MARINE AIRCRAFT PROD. CO AERO-MARINE AIRCRAFT PRODse COs 12 4 SPECIAL PULLEYS He WILLIAMS He WILLIAMS 
1933 BONTIUS AVE. 1933 PONTIUS AVE. 
: LOS ANGELES 25+ CALe GR7-2961 LOS ANGELES 255 CALIF sGRT=2961 
AERONCA MANUFACTURING CORP, HAWK MIDDLETOWN DIVe E 4& SHELTERS Ee GUSTAVSON Fe WRIGHT Re PAUL 
GERMANTOWN ROAD JUST TER GERMANTOWN ROAD e & SAME SAME We STEIN SAME 
MIDDLETOWN, OHIO GA2-2751 NEEDLES MIDDLETOWN» OHIO GA2-2751 D & 60 FT DIAse ANTENNAS SAME SAME SAME 
POGO-#1 SAME El TARGET MISSILES SAME Re FIALHO SAME 
JPSTART SAME Ss 6 SAME SAME SAME SAME 
CENTAUR AEROSPACE DIVISION a & Ie Fe DISCRIMINATORS Pe CASTRUCCIO Ke BURNETT Ge SWESEY 
TITAN Pe Oc BOX 536 8 @ PLATFORM VIBRe COUNTER RACKS SAME SAME SAME 
BALTIMORE 35 MARYLAND S06-5000 
BOMARC AEROCAL DIVISION 1 CHASSIS ASSYe De CHAPMAN Ae STRUNK Ae MULFORD 
24751 SOs CRENSHAW BLVD. 
TORRANCEs CALIFe 046-8220 
BOMARC AFROCAL DIV. €1 MASTER CHASSIS ASSY. De CHAPMAN Je HOLZMAN Ae MULFORD 
MOU 9 24751 CRENSHAW BLVD. Al DESe & MFGe PRACTICE WP, He EHRLICH We LOPAS SAME 
4 TORRANCE» CALIFs DAL-8220 
AERO RES» INSTRUs COs IMCeo MINUTEMAN AERO RESe INSTe COe INCe Le) 5 TEMPERATURE SENSORS Se STONE Pe HANSEN Se SCADRON 
315 Ne ABERDEEN TITAN 315 Ne ABERDEEN c 5 ENG EXHAUST PRES& TEMP SEN Me SCADRON Me MOSES SAME 
CHICAGO 7s ILLe TA9-6400 & PERSHING CHICAGO 7s ILLe TA9-6400 B 5 TEMPERATURE SENSORS Oe COUSINS Re GRISWOLD SAME 
BOMARC SAME C 3. AIR SPEED HEADS Me SCADRON SAME, SAME 
AEROTEC INDUSTRIES INCe RomaRc AIRCRAFT FQUIPT. DIVe B 5 PITOT TUBE DISCONNECT Je OLIVEAU Ae LEONE He ANDERSON 
LACROSSE 8 5 SAME SAME SAME SAME 
GREENWICH» CONNe JE1-8400 § Bomarc GREENWICHs CONN. JE1-8400 B 5 PRESSURE SWITCH Je SCLAFANI SAME SAME 
AETNA ELECTRONICS CORP. POLARIS AETNA ELECTe CORP. ca 5 ANALYZERS Je PERKINS Fe HUNTER Je MCDONALD 7 
READINGTON ROAL HAWK READINGTON ROAD 5 SAME SAME SAME SAME 
NORTH BRANCHs NeJe RAS~1000 8 TITAN NORTH BRe Ne Je RA5-1000 5 SAME SAME SAME SAME 
AINSLIE CORP, HAWK AINSLIE CORP. c 34 ANTENNAS He AINSLIE Se HASSAN Le AINSLIE \ 
$31 POND ST. 531 POND ST. 
Se BRAINTREE 855 MASSV1I8-08650 Se BRAINTREE 855 MASS.V18-08650 H 
j 
ATRATERRA ATLAS AIRATERRA 1 RISE OFF DISCONNECTS } 
620 PAULA ST. 620 PAULA ST. 1 QUICK DISCONNECTS 
GLENDALEs CALIFe CH5-6521 § SWALLOW GLENDALEs CALIFe CH5-8521 1 AIR CONDe CLPGe 
MERCURY SAME OXYGEN VALVES j 
SAME SAFETY CELL FITTINGS \ 
; 
AIR CARGO EQUIP. CO. BEAGLE AIR CARGO EQUIP. CO. & SUPPORT EQUIP. Je BOCEK Ne BOLZ Je TERLAP | 
1121 Ese COLORADO ST. 1121 Es COLORADO ST. 
GLENDALE $» CALIF.  CH5=1425 GLENDALE 5» CALIFes CH5=1425 
ATRCOM INC. COURTER ATRCOM INC. a OIPLEXERS Re RIVERS 
48 CUMMINGTON STeo TITAN 4&8 CUMMINGTON STe 8 ANTENNAS SAME 
BOSTON MASS c07-9115 BOSTON» MASS. Cu7-9115 
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CONTRACTOR 


AIRCRAFT ARMAMENTS» INC. 


COCKEYSVILLE» MDe NO6-1400 


AIRCRAFT EQUIPMENT TESTING CO 
18612 FLEET ST. 


BALTOs 3ls MDe ORS= 222 


THE AIRCRAFT FITTING CO. 
701 NORTH FEDERAL HISHWAY 
DANIAs FLORIDA WA3~-2331 


AIRLINE WELDING & ENGe 
15899 Se SAN PEDRO ST. 
GARDENA» CALs FA1-2700 


AIR LOGISTICS CORP. 
3600 Es FOOTHILL BLVD. 
PASADENAs CALs SY6-7191 


AIR PRODUCTS INCe 
PO BOX 538 
ALLENTOWN, 


PAs Sw7-5820 


AIR SPEED TOOL CO. 
1500-02 WEST SLAUSON AVE. 
LOS ANGELES 475 CALe PL2-8340 


AIRTRONICS INTERN. CORP. 
6900 We ROAD Ba, 
FT.s LAUDERDALE» FlAs LU3-4541 


ALADDIN INDUSTRIES» INCe 
730 MURFREESBORO RDs 
NASHVILLE 105 TENNe 


CH2-3411 


ALCO PRODUCTS» INC. 
530 FIFTH AVE. 


NEW YORK 365 NeYe YU6-0600 


ALL AMERICAN ENGINEERING CO. 
BOX 1247 DUPONT AIRPORT 
WILMINGTON 99+ DELe wY4-0951 


ReCe ALLEN BUSe MACHe INCe 
333 COMMERCE AVEs SeWe 
GRe RAPIDS» MICHe GL6-8541 


ALLEN TOOL CORP, 
308 MALTBIE ST. 


SYRACUSE 1s Nee GR2-4426 


ALLIED CHEMICAL CORP. 
40 RECTOR STREET 


NEW YORK 65 Ne Yo HA2-7300 


ALLIED ENG. & PROD. 
2421 BLANDING AVE. 
ALAMEDA, CALIF. 


CORP. 


LA2-1500 


PROJECT 


POLARIS 
POLARIS 
ATLAS 
TITAN 
TITAN 
CELESCOPE 
HAWK 


SERGEANT 
SERGEANT 
REDSTONE 
REDSTONE 
TERRIER 
TERRIER TALOS 
GAR TERRIER 


RAT 
SPARROW 
LA CROSSE 
AEROBEE 
NIKE 

NIKE 

NIRE 


CORPORAL 
CORPORAL 
BOMARC 
HONEST JOHN 
MACE 
PERSHING 


BOMARC 
SNARK 
TITAN 
ATLAS 
THOR 
HOUND DOG 
HOURD DOG 


SKYBOLT 
GREENQUATIL 
mace 
REGULUS 


KIwt 


PERSHING 
LACROSSE 
BULLPUP 
WHITE LANCE 
MISSe MASTER 
HAWK 


TARTAR 


HONEST JOHN 
IMPROVED HeJe 


DISCOVERER 


SxYBOLT 
POLARIS 
SIDEWINDER 


CENTAUR 


POLARIS 
POLARIS 
POLARIS 


POLARIS 
POLARIS 


* Code for Approximate Contract Dollar Value 


A—$10,000—$ 50,000 C—$100,000—$500,000 E—$1 —$10 million G—$25—$50 million !—$75 —$100 mitlion K—Over $250 million 
B — $50,000 — $100,000 D—$500,000—$1 million F—$10—$25 million H—$50—$75 million J—$100—$250 million 


Aircraft & Missiles « 


$* 


AIRCRAFT ARMAMENTS» INCe 
INDUSTRY LANE 
COCKEYSVILLE» MDe 

SAME 

SAME 

SAME 

SAME 


NO6-1400 


SAME 
SAME 
SAME 
SAME 
SAME 
SAME 
SAME 


SAME 
SAME 
SAME 
SAME 
SAME 
SAME 
SAME 


SAME 
SAME 
SAME 
SAME 
SAME 
SAME 


AIRCRAFT EQUIP. TESTING CO. 
1812 FLEET STe 


BALTOs 31s MDe ORS= 222 


THE AIRCRAFT FITTING COs 
701 NORTH FEDERAL HIGHWAY 
DANTIAs FlAs WA3~2331 


AIRLINE WELDING & ENGe 
15899 Se SAN PEDRO STe 


GARDENA»s CALIF. FA1=2700 


AIR LOGISTICS CORP. 
3600 Es FOOTHILL BLVD. 
PASADENA» CALIF. 

SAME 

SAME 

SAME 

SAME 


S$Y6-7191 


SAME 
SAME 
SAME 
SAME 


AIR PRODUCTS INCe 
PO BOX 538 


ALLENTOWN» PAs SwM-5820 


AIR SPEED TOOL CO. 
1500-02 WEST SLAUSON AVE. 
LOS ANGELES 475 CALIF ePL2-8340 


AIRTRONICS INTERs CORP 
6900 We. ROAD 84,5 
FTs LAUDERSALEs FLAs 
SAME 
SAME 
SAME 


LU3=4541 


ALADDIN ELECTRONICS 
730 MURFREESBORO RD. 


NASHVILLE 109 TENNe CH2=3411 


ALCO PRODUCTS» INCe 
320 Se ROBERTS RDe 


DUNKIRK» Ne Yo EmM6-6000 


ALL AMERICAN ENGINEERING COo 
BOX 1247+ DUPONT AIRPORT 
WILMINGTON 995 DELes WY4-0951 


Re Ceo ALLEN ACFT INSTe DIVe 
333 COMMERCE AVEs Se We 
GRe RAPIDS» MICHe GL6-8541 


ALLEN TOOL CORP, 
308 MALTBIE STe 


SYRACUSE 1s Ne Yo GR2-4426 


GENERAL CHEMICAL DIVe 
PO BOX 70 


MORRISTOWN: Ne Je JE8-8000 


ALLIED ENG. & PROD. CORP. 
2421 BLANDING AVE. 
ALAMEDAs CALIF. LA2-1500 
ALLIED NUCLEONICS CORP. 

2421 BLANKING AVE. 


ALAMEDA,» CALIF. LA2-1500 


March 1961 
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PRODUCT 
CLASS** 


PPrrr PPrrrrFr 


PRODUCT/SERVICE 


FACTORY TRAINING 
MAINTENANCE TEST 
CREW TRAINER 
BLOCKHOUSE TELEMETER 
ARRESTING GEAR 

DATA LINK 

TEST SLEOS 


CREW TRAINER 

WARHEAD 

UNIT TRAINER 

GO-NO-GO TEST 

FACTORY CHECKOUT 

RADAR TEST SETS 
MISS-DISTANCE MEASURING 


HANDLING DOLLY 
MAINTENANCE TRAINER 
SHIPPING CONTAINER 
SUNFOLLOWER 
SIMULATORS 

WARHEADS 

DIGITAL CHECKOUT 


WARHEAD 

SAME 

SAME 
ROCKET SLEDS 
STRUCTURAL DESIGN 
SAFE ARM DEVICES 


TESTING SERVICES 


SPECIAL HYDR FITTINGS 


TUBING LOX 
WELD FIXTURES 


TRANSPORTER 
ENGINE CHECK-OUT 
PROPULSION HANDLING 
SAME 
SAME 
INSTALLes & REM. TRLRe 
MISSILE HANDING 


SAME 
SAME 
SAME 
ENGINE CHECK-OUT 


PROPELLANT FLOW SYSTEM 


SAW & FILE TOOLS 
SAME 
SAME 


GUIDANCE 


MOTOR CASE ASYSe 
SAME 


RECOVERY EQUIPMT. 
WINCHES» DOLLIES PICKUP POLES 
AND ETCe 


RATE GYRO 
SAME 
ROLLERON 


PROTOTYPE 


HI-ENERGY OXIDIZER RESEARCH 


MACHG-PLASMA FLAME 
SPRAYINGs JIGS» TOOLS 
NOZZLE PARTS MFGe 


LIQUID OXY. VLVe SEALS 
KEL-F 6& HI-TEMP 
PLASTIC COMPONENTS 


Contractors’ Directo 


NAME OF EACH PROJECT HEAD 


ENGINEERING PRODUCTION PROCUREMENT 


MALCHODI 
GORE 

BROWN 
CRYER 
NEVIN 
RIGGS 
MONTALBANO 


BROWN 
BLACK 
ELLETT 
HARPER 
HUNT 
CRYER 
HOUSTON 


MONTALBANO 
TRINITE 
MONTALBANO 
TRINITE 
GABLE 

BARR 
PUCKETT 


LACOSTA 
BLACK 
MEYER 
MONTALBANO 
SAME 
POWELL 


PETERJOHN 


OERTEL 


SAME Me 


Me HARPER Je 


VARGO 
SAME 
SAME 
SAME 
SAME 

THOMPSON 


DICKER 


LOEFFLER 
SAME 


DOOLITTLE 


FRIELINK 
SAME 
MEYERS 


THOMPSON 


NEUMARK 


MARLOR 
MILLER JR. 
RASMUSSEN 


MARLOR 
MILLER 


** Product Class 
1 — Airframe 
2—Propulsion 4— GSE 


L es TANK 


Be SWARTZ 
SAME 
SAME 
SAME 
SAME 
SAME 
SAME 


SAME 

SAME 

SAME 
MOYER 
TANK 
MOYER 


SAME 
SAME 
TANK 
SAME 
SAME 
SAME 
SAME 


SAME 
SAME 
SAME 
SAME 
SAME 
SAME 
SAME 


MOYER 
TANK 
MOYER 
TANK 
SAME 
MOYER 
TANK 


Be SWARTZ 
SAME 
SAME 
SAME 
SAME 
SAME 
SAME 


MOYER 
SAME 
SAME 
SAME 
SAME 

MOYER 


SAME 
SAME 
SAME 
SAME 
SAME 
Be SWARTZ 


BIGELOW Pe HUMMEL 


FORNEY 


WYNIA 


ADAMS Ce WILSON 


WILSON 


JOHNSON 
SAME 
SAME 


ZIMMERMAN 
SAME 
SAME 


WERK 
SAME 
SAME 
SAME 
SAME 
SAME 


BEST 
SAME 
SAME 
SAME 
SAME 
SAME 


WILBURN BASSLER 


LATHROP 
SAME 


MILLER 
SAME 


MAXWELL STOCKI 


FRIELINK 
SAME 
SAME 


SAME 
SAME 


MILLER AMIDON 


MILLER 
NORRIS 


JENNINGS 
ZANN 


KLICKNER 
MILLER 


DICKS 
MILLER 


3—Gwidance 5 — Instruments 
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Contractors’ Directory 


PRODUCT NAME CF EACH PROJECT HEAD 
PLANT ad PRODUCT/SERVICE 
CONTRACTOR paossct CLASS** ENGINEERING | PRODUCTION PROCUREMENT 
ALLIED RES. ASSOC. IMCe POLARIS ALLIED RESEARCH C 3 Re De REWATER EXIT Te GOODMAN 
43 LEON ST. HARDTACK 43 LEON ST. c R & D SPECIAL INST. Ae WINSTON Me BLOSVEREN 
BOSTON 15» MASSe GAT-2434 BE TIROS BOSTON» MASS~« GAT=2434 C R & D DATA INTERPRETATION Ae GLASER 
DYNA SOAR A 3 & & D GUIDANCE TEC. Ce BRENNER 
PUMPKIN SAME ¢ 5 R & O SPECIAL INST. As WINSTON Me BLOSVEREN 
VANGUARD 11 SAME B 3 R® & DO ORIENT TIME HISTORY Re SUMMERS SAME 
JERICHO SAME 8 5 R & DO INSTRUMENTS Ae WINSTON SAME 
ALL-TRONICS INCORPORATED ALL-TRONICS INCORPORATED Re Fe FILTERS 
45 BOND ST. 45 BOND ST. 
WESTBURY» Ne Yo £D3-3090 WESTBURY» Ne Ye E03-3090 
ALLVAC METALS CO. ALLVAC METALS COs 2 HI TEMP ALLOYS Je DU PLESSIS Je NISBET Je FOWLER 
BOX 611 MONROE BOX 611 
MONROE+s Ne CAs AF3-2106 MONROEs Ne Co AF3-2106 
ALPINE ELECT. COMP. INCe NIKE ALPINE ELECTRONICS A 3 TERMINALS & HARDWARE Te ROWLISON Je PAGANO 
WOLCOTT ROAD» Hawk WOLCOTT ROAD A 35 SAME SAME Te IORIO 
WATERBURYs CONNes 667-1449 § SPARROW WATERBURY» CONN. PLT-1449 A 35 SAME SAME SAME 
ALTO SCIENTIFIC COs! INC. DISCOVERER ALTO SCIENTIFIC COs INCe c 5 CHECKOUT EQUIPMENT Ke MCQUEENE) Je MELTON Ve BARRETT 
855 COMMERCIAL ST. POLARIS 855 COMMERCIAL ST. 8 5 AIRBORNE SUPPLIES SAME SAME SAME 
PALO ALTO» DALIF« DA1-3434 & SKYBOLT PALO ALTO» CALIFs DA1-3434 A 5 TEMPERATURE SENSORS SAME SAME SAME 
CENTAUR SAME 8 5 TONE GENERATORS SAME SAME SAME 
ALUMINUM FINISHING COs INC. ALUMINUM FINISHING CO. INC. ANODZ ING Ze SIURI Ce CIESLAK Ce DE SCIENA 
569 PARK AVE. 
BRIDGEPORT 4» CONNe £E05-3093 BRIDGEPORT 4+ CONN. ~~ EDK-3093 MAGNESIUM TREATMENT SAME SAME SAME 
AMCEL PROPULSION INCe AMCEL PROPULSION INC. J BURSTER Je PETERSEN Fe. ROBERTS 
180 MADISON AVENUE Pe. Oe BOX 3049 x PLASTISOL PROPELLANTS Fe COOPER SAME 
NEW YORK 16+ Ne Ye  MU9-6000 ASHEVILLEs Ne Co NITRO AROMATIC EXPLOSIVES Le ROTHSTEIN SAME 
AMERICAN AIR FILTER COe INC. ATLAS DEFENSE PRODUCTS DIV. i) 4 AIR CONDITIONERS 
310 3RD ST. ATLAS 310 3RD ST. ‘ & ELECTRIC HEATER 
ROCK ISLANDs ILLe 786-9311 B TITAN ROCK ISLANDs ILLe 766-9311 A 4 PT 250-8 HEATER 
JUPITER SAME 7 4 Hel HEATERS 
MINUTEMAN SAME i>) * LIQUIO CHILLERS 
AMERICAN BOSCH ARMA CORP. ATLAS ARMA DIVISION 34 GUIDANCE SYSTEM GSE Ae SOMMER We ALEXANDER Le. SCHLIMMER 
ROOSEVELT FIELD ROOSEVELT FIELD 
GARDEN CITYs Ne Yo P12-2000 GARDEN CITYs NEW YORK PI2-2000 
AMER. BRAKE SHOE CO. PERSHING METALLURGICAL LAB. ¢ * HIGH STR STL CASTINGS Re ELY Je FRIES Re CARRUTHERS 
530 RIFTH AVE. 530 FIFTH AVE. 
NEW YORKs Ne Yo Ox7-7000 MAHWAH» Ne Je LA9-3450 
POLARIS NATIONAL BEARING DIV. c 4% MANGANESE BRONZE CASTING Je HEYMANN Ge SOOK Ce BENDER 
P. Oe BOX 458 
MEADVILLEs PAs ME4-4234 
SATURA KELLOGG Div. A 3 HYDR PUMPS Es SHAW Me KISTLER Je BORDEN 
3151 We SITH STe FLUID MOTORS SAME SAME SAME 
NIKE HERCULES OXNARDs CALIF. HU6-1666 C 3 HYDRAULIC PUMPS SAME SAME SAME 
HOUND DOG SAME 1?) 3 SAME SAME SAME SAME 
EAGLE SAME s 3 SAME SAME SAME SAME 
MINUTEMAN RAYMOND ATCHLEY DIV. C 3. SERVO-VALVUES Je PEGRAM Ce CLARK He BONISH 
POLARIS 2339 COTNER AVE. a SAME SAME SAME SAME 
HOUND DOG LOS ANGELES» CALIF. BR2-9958 C 3 SAME SAME SAME SAME 
MERCURY SAME a. SAME SAME SAME SAME 
BOMARC SAME 8 3 SAME SAME SAME SAME 
EAGLE SAME A 3 SAME SAME SAME SAME 
mace DENISEN ENG. DIV. A & HYOR PUMPS Le BOWNETTS E. FOUSE Ge HAYES 
BOMARC 1160 DUBLIN RD. 8 4 FLUID MOTORS SAME SAME SAME 
ATLAS COLUMBUS 16+ OHIO HUs-1191 ¢ 4 SAME SAME SAME SAME 
TITAN SAME € . SAME SAME SAME SAME 
HOUND DOG SAME 8 * SAME SAME SAME SAME 
POLARIS SAME ” + SAME SAME SAME SAME 
TALOS SAME c 4 SAME SAME SAME SAME 
ATLAS AMFORGE DIVISION A 2.4 HIGH TEMP ST FORGINGS Ve TAYLOR Le HUIZENGA Le HUIZENGA 
HOUND DOG 750 Ne VERNON AVE. al ALLOY STEEL FORGINGS SAME SAME SAME 
NIKE HERCULES AZUSA» CALIF. €D4-4931 € s SAME SAME SAME SAME 
BOMARC SAME A 2 SAME SAME SAME SAME 
TARTAR Same we SAME SAME SAME SAME 
TERRIER SAME a2 SAME SAME SAME SAME 
MINUTEMAN SAME A . SAME SAME SAME SAME 
LACROSSE ENG. CASTINGS DIV. 8 & RATL LAUNCHERS Re PLATT He PLATT He HUMEL 
REOSTONE 10 MT. READ BLVD. = 2 NOSE CONE SAME SAME SAME 
ATLAS ROCHESTER» Ne Yeo Fae-1861 C * OUCTILE IRON CONE SAME SAME SAME 
TITAN SAME Al NOSE CONE SAME SAME SAME 
AMER. ELECTRONICS» INC. POLARIS AMERICAN LAB. € 2 COMPONENT TESTING Pe. KASHIWAGI Re MYRICK He SMITH 
1725 We 6TH ST. MINUTEMAN 1536 E. ROSS AVE. 6 13 - PYROTECHNIC & ORD TESTING Le STANLEY SAME SAME 
LOS ANGELES» CALIF. DUS-74018 TITAN FULLERTONs CALIF s MAS-7192 C 4 SILO SHOCK TESTING Ne NELSON We SMITH SAME 
ATLAS SAME 8 & PERFORMANCE TESTING SAME Re MYRICK SAME 
MINUTEMAN Same 8 1 3 5 ACOUSTIC & ENVIR. MENTAL TES SAME SAME SAME 
AGENA SAME 8 123 5 HIGH ALTITUDE TEMP. SAME SAME SAME 
POLARIS SAME 8 13 5 ENVIRON. TESTING SAME SAME SAME 
SAMOS ELECTRO-MECHANICAL DIV. c 5 SEQUENCE TIMER Fe ECHOLOS Re MARINCIN R. CLEPHANE 
HAWK 1596 E. ROSS AVE. c & ACTUATOR SAME SAME SAME 
FALCON FULLERTON» CALIFs TR1-3020 C 3 TORQUER SAME SAME SAME 
TARTAR SAME C 13  COMPONENTS-ELECTRONICS SAME SAME SAME 
TARTAR INSTRUMENT DIV. o 3 RESOLVER Re KOUKOL M. MARGOLIS R. MOSER 
ATLAS 9503 We JEFFERSON BLVD. 8 3 SAME SAME SAME SAME 
TITAN CULVER CITY» CALIF.  UPO-5581 8 3 ‘MOTOR TACHOMETER SAME SAME SAME 
SATURN SAME Cc 3 SYNCHRO RESOLVER SAME SAME SAME 
MERCURY SAME + 3 SERVO MOTOR SAME SAME SAME 
TERRIER SAME 8 3 RESOLVERS-MOTOR TACH SAME SAME SAME 
SKYBOLT PRECISION POWER OV. e § STATIC POWER Ae SCHOENFELD L. RURUDE Fe LORENZ 
DISCOVERER 1596 E. ROSS AVE. c 5 SAME SAME SAME SAME 
POLARIS FULLERTON» CALIF. MAS-7192 0 5 SAME SAME SAME SAME 
MINUTEMAN SAME r) 4 ROTARY POWER P. FONO He VAN LIEROP F. LORENZ 
MACE SAME t+) 7 As SCHOENFELD Le RUDRUDE SAME 
SNARK SAME c 4 VOLTAGE REGULATOR SAME SAME SAME 
RANGER SAME c 5 TRAILER & COOLING SYS Ce BRINER We ADLER We ARNOLD 
SAME LIQUID CHILLER Je GROFF SAME SAME 
SAME 
60 Aircraft & Missiles © March 1961 
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Contractors’ Directory 


CONTRACTOR PROJECT - ppaeivtad PRODUCT/SERVICE a ee See eee see 


AMER. ELECTRONICS INCe 
1725 We 6TH STe 


LOS ANGELES CALIFs CONTINUED 


AMERICAN ENKA CORP. 
44 SUNDBURY ROAD 


CONCORDs MASSe EM9-9630 


AMER. GAGE & MACHs CO. 
2500 We WASHINGTON BLVD. 
CHICAGO 125 Ile 06-6710 


AMER. LIGHT ALLOYSs 
1265 MCBRINE AVE. 
LITTLE FALLSe Ne 


INCe 


Je CL6-6000 


AMER. MACH. & FOUNDRY CO. 
261 MADISON AVE. 


Ne Yo 16s Ne Yo MUT7-3100 


AMERICAN MISSILE PROD. 
15233 GREVILLEA AVE. 


LAWNDALE» CALIF. 0S9-1401 


AMERICAN POTASH & CHEMs CORP. 
Pe O« BOX 175 KING STe 
WEST HANOVER» MASSe TR8-4770 


AMERICAN PRECISION 
3100 UMION RD. 
CHEEK TOWAGAs Ne 


INDe INC. 


Ye TF9-3100 


AMER. RESEARCH & MFGe 
920 HALPHINE AVE. 
ROCKVILLEs MDe 


CORP. 


HA7-7116 


THE AMER. WELDING MFGe 
552 DIETZ RD. 
WARREN» OnI0 


COe 
Ex3-2531 


AMPEREX ELECTs CORP. 
230 DUFFY AVE. 


HICKSVILLEs Ne Yo wWE1-6200 


ANADEX INSTRUMENTS INCe 
14734 ARMINTA ST. 


VAN NUYS» CALIFs TR3-4580 


ANADITE INC. 
10647 GARFIELD AVE. 


SOUTH GATE, CALIF. SP3-6210 


ANCHOR SPECe MFGe COe 
300 HOLISTER RO. 
TETERBOROs No Jo 


INCe 


AT8-1939 


ANDERSON AIRCRAFT COs 
SPRING STe 


Ne DIGHTON, MASSe VA4~-8611 


ANDERSON GREENWOOD & CO. 
$425 RICE AVE. 


HOUSTON 36+ TEX. MA3~23435 


ANODYNE INC. 
1270 Ne We 165TH STeo 
N MIAMI BEACH 69+ FLANA1-3641 


COs ING 


412 L SYSTEM 
SOMARC 


EXPLORER 
CORPORAL 
FALCON 

SERGEANT 


RANGER 


HAWK 
SPARROW 
BULLPUP 


POLARIS 
POLARIS 
POLARIS 
TITAN 


HAWK 

POLARIS 
SUBROCK 
SUBROCK 
MATATOR-MACE 
AEROBEE HI 


HAWK 
HOUND DOG 
PERSHING 
TALOS 
POLARIS 


BOMARC 
GREEN QUAIL 
NIKE 


POLARIS 
ATLAS 


TITAN 


MINUTEMAN 
POLARIS 
HOUND DOG 


FALCON 


ATLAS 

ATLAS 

TITAN 

NOVA 
SPARROW 111 


* Code for Approximate Contract Dollar Value 


A—$10,008—$ 50,000 C—$100,000— $500,000 £—$1 —$10 million G—$25—$50 million !—$75 —'$100 million K—Over $250 million 
B — $50,000 — $102,000 =D — $500,000 —$1 million F —$10—$25 million H—$S0—$75 million J—$100— $250 million 


Aircraft & Missiles 


GROUND SUPPORT DIV. 
2112 Ne CHICO AVE. 


EL MONTEs CALIFe Cu3-7151 


ACTON PLANT 
HAYWARD RD. 
WEST ACTON, MASSe €03-7723 
WINDHAM PLANT 
P. O- BOX 496 


WILLTAMANTICs CONNe HA3-63046 


SIZE CONTROL Ge DIV. 
2500 We WASHINGTON BLVD. 
CHICAGO 12s ILLe M06-6710 


AMERICAN LIGHT ALLOYS INC. 
1265 MCBRIDE AVE. 
LITTLE FALLS» Ne 


Je CL6-6000 


ALEXANDRIA DIV. 
1025 Ne ROYAL STe 
ALEXANDRIA, VA. 

SAME 

SAME 

SAME 


K18-7221 


AMERICAN MISSILE PRODUCTS 

15233 GREVILLEA AVE. 

LAWNDALE» CALIF. 
SAME 


OR8-5001 


SAME 


NATIONAL 
KING ST. 
We HANOVERs 


NORTHERN DIVe 


MASS TRE-4770 


AMERICAN PRECISION IND. 

3100 UNION RD. 

CHEEK TOWAGAs Ne Yo 
SAME 


INCe 


TF9-3100 


AMERICAN RES.s & MFG. 
920 HALPINE AVE. 
ROCKVILLE» MD. 

same 

Same 

SAME 


CORP. 


HAT-7116 


THE AMER. WELDING & MANUF. CO. 
552 DIETZ RD. 
WARREN» OHIO 
SAME 
SAME 


Ex3-2531 


THE AMER. WELDING & MFG. 
552 DIETZ RD. 
WARREN» OHIO 


CO. 
Ex3-2531 


AMPEREX ELECT. CORP. 
230 DUFFY AVE. 


HICKSVILLE®s Ne Yo WE1-6200 


ANADEX INSTRUMENTS INC. 
14734 ARMINTA STs 


VAN NUYS» CALIFs TR3-4580 


ANADITE INC. 

10647 GARFIELD AVE. 
SOUTH GATEs CALIF. SP3-4210 
ANADITE INC. 
WEST HURST OLVD. 
HURST» TEXAS AT4-2535 
ANACHROME DIV. 
10647 GARFIELD 
SOUTH GATEs CALIF. SP3-2410 
ANACHROME DIV. 

3832 E. 37TH 


TUCSON» ARIZe £A7-6851 


ANCHOR SPEC. MFGe 
300 HOLLISTER RD. 
TETERBOROs Ne Jo 


COs INC 


ATB6-1939 


ANDERSON AIRCRAFT CO. 
SPRING ST. 


Ne DIGHTON» MASS. VAs-8611 


ANDERSON» GREENWOOD & 
5425 RICE AVE. 
HOUSTON 365 TEX. 

SAME 

SAME 


CO. 
MA3~-2343 


AMODYNE INC. 
1270 Ne We 165TH STo 
N MIAMI BEACH 69» FLA.NA1-3661 
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* 
A 
A 
8 
c 
8 


CLASS** 


COOLING SYSTEM 
LIQUID CHILLER 


TEFLON WIRE & CABLE 
Use He Fe PLASTICS 


PLASTIC WIRE & CABLE 


PIVOTS 


INSPECTION GAGES 


NON-FERROUS 
SAND CASTINGS 


LAUNCH CABLE 

HI TEMP MATERIALS 

SPACE STRUCTURE STUDIES 
SAME 

RADIATION ENVIR. STUDIES 

WEAPONS SYS STUDIES 


ENGe SERVs& COMPONENT 
SAME 
SAME 
ENGe SERVe & PRODUCT 


COMPONENT & ENGe SERVICE 


PYROTECHNIC 
SAME 
SAME 


IGNITION 


COMPONENTS 
GUIDANCE SYSe 
AIRFRAME 
GUIDANCE 


POWER SUPPLIES 
MAGe AMPLIFIERS 
DEMODULATORS 
DESIGN ANALYSIS 
MAGe AMPLIFIERS 
MODULATORS 


FLASH BUTT-WELDED RINGS 
SAME 

RINGS & MACHINING 
SAME 

WELD RINGS & MACHINING 


SAME 


SAME 
SAME 


ELECTRON TUBES SEMICOND. 


ROCKET ENGINE TEST 
INSTRUMENTS 


CHEM MILL & METAL FINISHING 


SAME 


CHEM MILL & METAL FINISHING 


HARD ANODIZING 
SAME 
SAME 


SAME 


ELECTRO-MECHGHYD TEST EQUIP. 


REFLECTOR DISH PETALS 


TEST SYS» 
VALVES 

SAME 

SAME 

5 BALLOON TARGET 


ELECTRONIC PACK. 


12345 ANODIZED WIRING DIAGRAMS 


ENGINEERING PRODUCTION PROCUREMENT 


BRINER 
GROFF 


SEPAVICH 
SAME 


ATROLA 


JANEWAY 
SAME 
SAME 
SAME 


SAME 


KENT 
SAME 
SAME 


WHITE 
SAME 
SAME 
SAME 


THROWER 
SAME 
SAME 

YOUNG 

THROWER 
SAME 


TONCRE 
SAME 
SAME 
SAME 
SAME 


SAME 


SAME 
SAME 


WINTER 


PARDEE 


SAME 


PAFF 


COPE 
SAME 
SAME 


SCHUTT 


ALARIE 


CASE 
SAME 


LOMBARDO 


Ce 
T. 


SWANSON 
OWEN 


P. SOMMER 
SAME 


Je GREENWELL 
SAME 
SAME 


SAME 


Ge KING 
SAME 
SAME 
SAME 


SAME SAME 


HARS 
SAME 
SAME 


We Te WRIGLEY 
SAME 


SAME 


Je FOGELGREN 
SAME 
SAME 
SAME 
SAME 
SAME 


Re TAYLOR 
SAME 
SAME 
SAME 
SAME 
SAME 


Je LYNN 
SAME 
SAME 
SAME 
SAME 


MILLER 
SAME 
SAME 
SAME 
SAME 


SAME 
SAME 
SAME 


SAME 
SAME 
SAME 


CALDWELL 


KISH 
SAME 


Ce EDWARDS 


SAME 


CHANDLER 


eLy 
SAME 
SAME 


B. PRITCHETT 
SAME 
SAME 


CLEARY 


HLEEMING Re HLEEMING 


SLAUGHTER 


SAME 

SAME 

SAME 
POWELL 


MITCHELL 


** Product Class 
1 — Airframe 
2 — Propulsion 


GREENWOOD 
SAME 
SAME 

ELDER 


Ce SCALLAN 


WINTER Ge JOHNSON 


3—Guidance 5 — Instruments 
4—GSE 
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Contractors Director 


CONTRACTOR 


THE ANSONTA WIRE 6 CABLE CO. 
111 MARTIN STe 


ASHTON» Re Ie PA6-6300 


APPLIED MAGNETICS CORP. 

Pe Os BOX 368» 

GOLFTAs CALIFe WO7-2016 
AQUALITE CORP. 

14535 ARMINTA STe 

VAN NUYS» CALe TR3-2361 
ARCHWELD MFGe COs 

GROVE CITYs PAs GR1-470 


THE ARO EQUIPMENT CORP. 
3695 BROADWAY 


BUFFALOs NeYeo NT3-0440 


ARVEY CORP. 
300 COMMUNTPAW AVE>s 


JERSEY CITYs Ne Je DE3-5000 


ASSOCIATED COs INCe 
2441 SOs MCLEAN BLVDe 


WICHITA 135 KANSAS HO4-6379 


ASSOCIATED ENGe 
Pe Oc BOX 16285 
SPRINGFLO®e MASSe 


INCe 
RE4-6431 
ASSOCIATED TESTING LABS» 


142 ROUTE 46s 
WAYNE, Ne Je 


INCe 


CL6~2800 


ASTROSYSTEMS INCe 
62 NAYLOR AVE.s 


LIVINGSTON» Ne Je wWY2=1900 


ATKINS & MERRILL 
BOSTON POST ROAD 
SOe SUDBURY» MASSe 


INC 


H13-8622 


ATLANTIC RESEARCH CORP. 
SHIRLEY HWAY AT EDSALL RDe 


ALEXANORIAs VAc FL4-3400 
AUTOMATIC SWITCH COs 

50-56 HANOVER RD. 

FLORHAM PKe No Je FR7-4600 


AUTOMATION DYNAMICS CORP. 
255 COUNTY RD. 


TENAFLY® Ne Jeo LO7-3232 


AUTO SPECIALTIES MFGe COs INC 


STe JOSEPH, MICH YU3-2521 
AUTOMATION INDUSTs INCe 

3613 AVIATION BLVD. 

MANHATTAN BCHe CALe OS5-3387 
AUTOMETRIC CORP. 

PARAMOUNT BLOGs 

NEW YORK» Ne Yeo OxX5-8600 
AVCO CORP. 

550 MAIN STe 

STRATFORD» CONN. OR8-8211 


62 


PROJECT 


ATLAS 


DISCOVERER 
MERCURY PROJ. 
MINUTEMAN 
SERGEANT 
COURTER 


scout 


POLARIS 


SUBROC 


MERCURY 


TITAN 


MERCURY 
x-15 


X-15 


POLARIS 


TITAN 
MINUTEMAN 
BULLPUP 


PERSHING 
BULLPUP 


LACROSSE 
LACROSSE 
SARGEANT 
PERSHING 
TITAN 


LIQe MISSILES 


ARCAS 

IRIS 

ATLAS 

THOR 
THOR~ABLE 
ATLAS~ABLE 
TRANSIT 


DISCOVERER 
MERCURY 
scout 
DELTA 
TIROS 

NERV 


BOMARC 
ATLAS 
TITAN 
MACE 
POLARIS 
NIKE 
TARTAR 


POLARIS 
TIROS 


NIKE HERCULES 
LITTLE JOHN 
IMPs Le JOHN 


MINUTEMAN 
TITAN 
ATLAS 
MINUTEMAN 


PLANT 


THE ANSONTA WIRE 
111 MARTIN STe 
ASHTONs Re Ie 


& CABLE CO. 


PA6-6300 


APPLIED MAGNETICS CORP. 
P. Oe BOX» 368 
GOLETAs CALIF e 
Same 
Same 
SAME 


wO7-2016 


AQUALITE CORP. 
14535 ARMINTA STe 
VAN NUYS CALIF eo TR3-2361 
SAME 

SAME 

came 

SAME 


SAME 
ARCWELD MFG. 


Pe Oe BOX 311 
GROVE CITYs PAs 


CO« 
GR1470 
THE FIREWEL COe 


3695 BROADWAY 
BUFFALO 255 Ne Ye 


INCe 
NT3-0440 


SAME 


ARVEY CORP. 
300 COMMUNIPAW AVEe> 


JERSEY CITYs Ne Je DE3-5000 


ASSOCIATED COs INCe 
1441 SOs MCLEAN BLVD. 


WICHITA 139 KANSAS HO4-6379 


ASSOCIATED ENGe 
PN BANK 1678 
SPRINGFLD» MASSe 


RE4-6431 


ASSOCIATED TESTING LABe 

142 ROUTE 46 

WAYNEs oe Je 
Same 


CL6-2800 


SAME 


ASSOCIATED TESTING LABe 
1112 SOLANA AVE.s 


WINTER PARK» FLlAe M14-1800 


ASTROSYSTEMS INCe 
82 NAYLOR AVE. 


LIVINGSTON» Ne Je wy2-1900 


ATKINS & MERRILL» INCe 

ROSTON POST %0AD 

SOe SUDBURY» MASSe 
SAME 


H1I3-8822 


SAME 
SAME 


ATLANTIC RESEARCH CORP. 
SHIPLEY HWAY AT EDSALL RD. 
ALEXANDRIA» VAco FL4-3400 

SAME 

SAME 

SAME 

SAME 


SaMe 
SAME 
SAME 
came 
SAME 
SAME 


AUTOMATIC SWITCH CO. 
50-56 HANOVER RDe 
FLORHAM PKs Ne Je 

cawe 

SAME 

Same 

SAME 


FR7~4600 


AUTOMATION DYNe 
255 COUNTY RD. 
TENAFLYs Ne Je 


CORP. 


AUTO SPECIALTIES MFGe COe INCe 


STs JOSEPH, MICHe YU3-2521 


MID=CONTINENT DIVe 
3613 AVIATION BLVDe 
MANHATTAN BCH» CALIF. @$5-3387 


AUTOMETRIC CORP, 
PARAMOUNT BLOG. 


NEW YORK» Ne Ye 0x5-8600 
LYCOMING DIV. 

550 MAIN STe - 
STRATFORD» CONNe OR8-8211 


SAME 


$* 


i) 


>> >>>? 


>@ooo 


A@eOOn 


>>o 


eon 


PRODUCT 
CLASS** PRODUCT/SERVICE 
5 CONTROL CABLES 


vuw 


7 


12345 


nN 


errr 


+ 


Prrrrerer 


NNN 


RECORDING HEADS 

SAME 
TIME DELAY RECORDER 
MAGNETIC RECORDING HEADS 
MAGNETIC RECORDING HEADS 
TIME DELAY RECORDER 


RELIEF VALUE 
FILTER 
ACCUMULATOR 


FILTER 
CHECK VALUE 
SAME 
SAME 


SOLENOID 


THERMOCOUPLE 
CALIBRATORS 


TESTERS & CALe 


CRYOGENIC TANK 


METAL STAMPING 


COMPONENTS 


POWER SUPPLIES 


ENVIRONe 
SAME 


TESTING 


ENGINES 


RESEARCH ROCKET 
G DEVICE 


ROCKET TRAININ 
TEST STANDS 


REINFORCED 
SYSTEM TRAINING 
SAME 


HOUSINGS 


SOUNDING ROCKET 
RESEARCH R 
CONTROL ROC 


Same 


SOLENOID VALVES 
SAME 
SAME 
SAME 


PRECISION CASTINGS 
SAME 


SAME 


CHEM-MILLED PARTS 
VANES» SHROUDS 
MACHINED PARTS 


ELECT. PHYSICS RESe 
SPECIAL ANALYTICS 


RE-ENTRY VEHICLE 
SAME 
SAME 

2ND STAGE CHAMBER 


Aircraft & Missiles 


We 


Re 


He 
Re 


He 


Re 
Re 


Re 


Oe 


Re 


We 
Re 
We 
Je 


Je 


Ee 


We 


Le 
Le 


Le 


Ce 


Ce 


Ce 


Fe 


NAME OF EACH PROJECT HEAD 
ENGINEERING PRODUCTION PROCUREMENT 


FALLON 


FRIERSON 
SAME 
FERGUSON 
FRIERSON 
SAME 
FERGUSON 


ZUMWALT 
CUMMINS 
SAME 


GREEN 


NELSON 


STRAUSS 
SAME 
SAME 


ROBERTS 


ROSSEN 
SAME 


ELZUFON 


BROWN 
SAME 
SAME 
SAME 
SAME 
SAME 
SAME 


HILL 
HILLMAN 


DASSE 
SAME 
SAME 


FISCHER 
LOMBARDI 
SAME 


FLANIGEN 
SAME 
SAME 

MIHALEK 


Ae 


Re 


He 
Te 
Re 
He 


Je 


Re 


Re 
Pe 


Je 


Fe 


Ae 
We 
Ce 


Oe 


LUNT 


FRIERSON 
SAME 
FERGUSON 
RUSSELL 
FRIERSON 
FERGUSON 


GRIMM 
SAME 
SAME 


KITSMILLER 


MASON 


WIECH JRe 
same 
SAME 


SHANE 
ROSSEN 


ELZUFON 


CAMPBELL 
SAME 
SAME 
cane 
SAME 
SAME 
SAME 


YRIGOYEN 
SAME 
SAME 


SANISLO 
BECKER 
LOMBARDI 


TURNER 
SAME 
SAME 
SAME 


e March 1961 


Re 


He 


He 
Me 


He 


Fe 


Se 


Ce 


Re 


He 


Pe 


Pe 


He 


Ce 


E. 
Ee 


Fe 


GENEREUX 


FRANK 
Same 
FRANK 
FRANK 
SAME 
FERGUSON 


LEIBIG 
SAME 
SAME 


MAZURKE 
SAME 
SAME 


DEGROFF 


LAWSON 


PRESTON 
SAME 
SAME 


REILY JRe 
SAME 
SAME 

DURHAM 


REILY JRe 
SAME 


DURHAM 


HYLAND 
SAME 
SAME 
SAME 
SAME 
SAME 


SAME 


JACK 
SAME 


MILLER 
SAME 
SAME 


GERRARD 
GERRARD 
SAME 


LARKINS 
SAME 
SAME 
SAME 
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Contractors’ Directory 


JECT HEAD 
CONTRACTOR PROJECT PLANT $* picpamocad PRODUCT/SERVICE seats ples onsen 


CLASS** ENGINEERING PRODUCTION PROCUREMENT 


me RL 


AVCO CORP. NIKE-HERCULES SAME 1 NOSE CONE Fe MIHALEK SAME SAME 
500 MAIN ST. BULLPUP SAME 1 CENTER SECTION SAME SAME SAME 
STRATFORD» CONNe CONTINUED SATURN SAME 1 BULKHEAD SAME SAME SAME 


TALOS SAME 


DIFFUSER SAME SAME SAME 


TITAN RESEARCH & ADV. DEVEL. Dv. J RE-ENTRY VEHICLE Fe DIEDERICH 
MINUTEMAN 201 LOWELL sti Heats. I " Same 


WILMINGTON» MASSe OL8-8911 


Ge INMAN 
SAME SAME 


AVDEL INC. AVDEL INC 1 4 QUICK RELEASE PINS Be MCCLINTOCK . De LITTLEHAL 
210 SOUTH VICTORY BLVD. 210 SO. victory BLVD. ‘ - : . 
BURBANK» CALIF. v19-2331 BURBANK» CALIF. VI9-2331 


AVIENs INCORPORATED MINUTEMAN AVIENs INCe c 5 De Co AMPLIe Se MILLER Ae SA ETT #1! 

58-15 NORTHERN BLVDe MINUTEMAN 58-15 NORTHERN BLVD. Cc 5 REFe JUNCTION COMP. SAME Sane git. —— 

WOODSIDE 77s Ne Yo YE2=-4600 POLARIS WOODSIDEs Ne Ye YE2-4600 C 4 TEMP. MONITOR Se TAUSSIG SAME SAME 3 
HOUND DOG SAME o 5 LIMIT DETECTOR Se MILLER SAME SAME 7; 
ATLAS SAME A & LEVEL SWITCH Se TAUSSIG SAME SAME 
SKYBOLT SAME A 5 REFe JUNCTION COMPes Se MILLER SAME SAME 


HOUND DOG COLVIN LABSs INCe A 5 PRESSURE TRANSDUCERS Je PERAK Je FELTY Re BURKE 
CENTAUR 364 GLENWOOD AVEe> a 5 SAME SAME SAME SAME 
ATLAS EAST ORANGEs NeJeo OR7=2232 A 5 SAME SAME SAME SAME 
POLARIS SAME A s SAME SAME SAME SAME 
NIKE ZEUS SAME A 5 SAME SAME SAME SAME 
DISCOVERER SAME A 5 SAME SAME SAME SAME 
TALOS SAME A 5 SAME SAME SAME SAME 


BABCOCK ELECTRONICS CORP. 


REGULUS BABCOCK ELECTRONICS CORP. E 34 COMMAND CONTROL De BARTON Ge GARRISON Ee WILSON 
1640 MONROVIA AVENUE FRAM 1640 MONROVIA AVEs E 34 SAME Ce CLEMENS SAME SAME 
COSTA MESA» CALIF. L16-7705 DASH COSTA MESA» CALIFe L18-7705 ¢ 3 SAME Ce BADEWITZ SAME SAME 
4 LACROSSE SAME c 34 RANGE SAFETY Te FISCHER SAME SAME at 
TITAN SAME 4 TEST EQUIPMENT Re CECCARINI SAME SAME is 7 
rn ATLAS SAME 4 SAME We FITZPATRICK SAME SAME ana 
" POLARIS SAME ~ SAME Re STONE SAME SAME ™ 


SEMON BACHE & COs SEMON BACHE & COs OPTICAL & GLASS PRODUCTS 
636 GREENWICH STe 636 GREENWICH STe 
NEW YORK» 149 Ne Ye WA4&-2120 NEW YORK 14» NeYe 


WA4=2120 


BAIRD-ATOMIC INCe MIDAS BAIRD-ATOMIC INCe 
33 UNIVERSITY RDe SPARROW 3 33 UNIVERSITY RDe 
CAMBRIDGE 38» MASSe MIDAS CAMBRIDGE 38+ MASSe 


INFRARED EQUIP. Re HILLS Je MILLIKEN 
SAME SAME SAME 
PERISCOPIC SEXTANT DEMPSEY SAME 


nam 
vuw 


BALOWIN-LIMA=HAMILTON CORP. POLARIS ELECTe & INSTRe DIVe 
2232 PHILAs NATLe BANK BLOGe 42 FOURTH AVENUE 
PHILAs 7s Pao L04-0720 WALTHAM 54» MASSe 


SIX COMP. THRUST STAND We OBRIEN Re DONOVAN Re WELCH 


Tw4-6700 


BALL BROTHERS RESEARCH CORP. oso BALL BROTHERS RESEARCH CORP. E 1 345 PRIME PAYLOAD CONTRACTOR Fe DOLDER Ce BENNETT 
BOULDER INDUSTRIAL PARK AEROBEE BOULDER INDUSTRIAL PARK C 1 45 POINTING CONTROLS Me REISBECK SAME 
BOULDER» COLO. H12-2965 AGENA BOULDER» COLO. H1I2-2965 C 45 SAME Me HARRIS SAME 


BARBER=COLMAN COo THOR BARBER=-COLMAN CO> 5 TEMP. CONTROL SYSTEMS Me SHATSWELL Ae ARNOLD Re AGNEW 

1400 ROCK STe POLARIS 1400 ROCK STe 5 SAME SAME SAME SAME 

ROCKFORD» ILLe WO8-6833 ATLAS ROCKFORD» ILLe w08-6833 5 SAME SAME SAME SAME 

MINUTEMAN 5 SAME SAME SAME SAME 

MACE SAME 5 SAME SAME SAME SAME 

% MATADOR SAME 5 SAME SAME SAME SAME 
QUAIL SAME 5 SAME SAME SAME SAME 

TITAN SAME 5 SAME SAME SAME SAME 

SPARROW SAME o SAME SAME SAME SAME 

TEAL SAME . SAME SAME SAME SAME 

7 FIREBEE SAME 5 SAME SAME SAME SAME 
ie HAWK SAME MOTORS Re KNOWLES Ae SEVERLIN He COBBLE 
; BOMARC SAME SAME SAME SAME SAME 


REDSTONE 


SAME SAME 


SAME SAME 


SAME 


JUPITER SAME SAME SAME SAME SAME 
PERSHING SAME SAME SAME SAME SAME 


BARCO MANUFACTURING COo ATLAS BARCO MANUFACTURING CO. LOX HYD JOINTS 
500-530 NORTH HOUGH STe THOR 500-530 NORTH HOUGH STe LOx JOINTS 
BARRINGTON» ILLe DUI-1700 TITAN BARRINGTON» ILLe 0U1-1700 LOX & FUEL JOINTS 


BARDEN ENTERPRISES ATLAS BARDEN ENTERPRISES A TECHNICAL MANUALS 
13718 BURBANK BOULEVARD 13718 BURBANK BOULEVARD 
VAN NUYS» CALIF. ST2-5263 VAN NUYS» CALIF. ST2=5263 


BARKSDALE VALVES TITAN BARKSDALE VALVES s & VALVES PRESSURE SWITCH Re SIMONIN He LEMBKE He LEMBKE 
5125 ALCOA AVE. ATLAS 5125 ALCOA AVE. 8 4 SAME SAME SAME SAME 
LOS ANGELES 586» CALs LU9-6181 HAWK LOS ANGELES 58» CALIF .LU9-6181 B 4s SAME SAME SAME SAME 
NIKE SAME Do + SAME SAME SAME SAME 
THOR SAME c 4 SAME SAME SAME SAME 
BOMARC SAME c + SAME SAME SAME SAME 


BAUSCH & LOMB INCORP. POLARIS BAUSCH & LOMB INCORP. CROSS-CORRELATION WRIGHT 
90161 BAUSCH ST. 90161 BAUSCH STe 5 INFRARED COATINGS SAME 
ROCHESTER 29 Ne Ye LO2-3000 ROCHESTER 29 Ne Yo 102-3000 ULTRAVIOLET FILTERS SAME 


BARRY WRIGHT CORP. TITAN BARRY CONTROLS Dive w ARMING & FUSING STRUCTURE RUZICKA CHIVERS T. FOSTER 

700 PLEASANT STREET MINUTEMAN 700 PLEASANT ST. Al SAME SAME SAME SAME 

WATERTOWN 72+ MASSe WA3-1150 BOMARC 8 WATERTOWN 725 MASSe WA3S-1150 C 3 STABLE PLATFORM MOUNT Se KUNICA Be BROOKS SAME 
MARINER SAME al SAME Je RUZICKA Ae CHIVERS SAME 
BULLPUP SAME A 3 TRANSMITTER MOUNT Be BROOKS SAME 
RANGER BARRY CONTROLS DIV. Al DAMPED SOLAR PANEL Re LOWE Re MACDONALD Je WISE 


1400 FLOWER ST. 
GLENDALEs CALIF. 


CHS~-6653 


BARTH ENGe & MFGe COs INCe BARTH ENGe & MFGe COs INCe c 4 WEATQBA“TNFORMATION SYS Ne FORMAN Je PUTALA 


46 ELM ST. #6 ELM ST. c 4 WEATHER INFORMATION RECORDER Ceo DARLING Je CONSOLE SAME 
MERIDEN» CONN. BE7-7468 MERIDEN» CONN. BET-7468 


* Code for Approximate Contract Dollar Value ** Product Class 


A—$10,000—$ 50,000 C—$100,000—$500,000 E—$1 —$10 million G—$25—$50 million !—$75 —$100 million K—Over $250 million 1—Airfreme 3—Guidance 5— Instruments 
B— $50,000 —$100,000 D—$500,000—$1 million F —$10—$25 million H—$50—$75 million J—$100—$250 million 2—Propulsion 4—GSE 


Aircraft & Missiles © March 1961 
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Contractors’ Directory 


CONTRACTOR PROJECT PLANT s* fewysaant PRODUCT/SERVICE a Oe Se Seneree wees 


CLASS** ENGINEERING PRODUCTION PROCUREMENT 


BEARING INSPECTION INC. BEARING INSPECTION INCe 
3711 Fe GAGF Ave. 3311 Es GAGE AVE. 
HUNTINGTON PARK» CAL ol U2-6631 HUNTINGTON PARK, 


12345 BEARING INSPECTION EQUIP, MATHESON 


CALe LU2-6631 


BEATTIE-COLEMAN» 


INCe TERRIER BEATTIE-COLEMAN» INC. c 4 PROGRAMER MARJORAM BLYTHE 
000 NORTH OLIVE STe FIREBEE 1000 Ne OLIVE ST. a 4 Same Save SAME Same 
ANAHEIM, CALs PR4-4503 FPOLARIS ANAHEIM, CALIF. PR4-4503 8 4 SAME SAME SAME SAME 
TITAN SAME c & SAME SAME SAME SAME 

THOR SAME c Same SAME 


SAME 


BEAVER PRECISION PRODUCTS INC eo TITAN BEAVER PRECISION PROD. 
651 Ne ROCHESTER ROAD 651 Ne ROCHESTER ROAD 
CLAWSONs MICHe J04-6547 CLAWSONs MICH. 


INCe CRIB LOCK JACKS SE 


ARS 


EVERLY 


SMOKOSKI 


J04-6547 


BECKMAN & WHITLEY INC. MINUTEMAN BECKMAN & WHITLEY INC. S DESTRUCT UNIT Ce CARLTON Be TALLEY 8. TALLEY 
993 E. SAN CARLOS AVE. TERRIER ADV. 993 E. SAN'CARLOS AVE. $ Same SAME SAME SAME 
SAN CARLOS» CALIF.  LY1-8241 HOUND DOG SAN CARLOS» CALIF. LY1-8241 5 SAME SAME SAME SAME 
DISCOVERER SAME EXPLOSIVE SQUIB SAME SAME SAME 
TITAN 2 5 EXPL. BOLTS & CARTRIDGES SAME SAME SAME 
Hawk 5 DESTRUCT UNIT SAME SAME SAME 
ATLAS 5 Same Same Same Same 


BECKMAN INSTRUMENTS INCe wERCURY BECKMAN INSTRUMENTS INC. 
2500 HARBOR BLVD. MERCURY 2500 HARBOR BLVD. 
FULLERTON» CALIFe TR1-4848 FULLERTON» CALIF TR1-0868 


5S AIRBORNE CO2 SENSOR HALVORSEN BELL BRUNER 
5 AIRBORNE O02 SENSOR SAME SAME SAME 


>@ 


PERSHING BECKMAN SYSTEMS Div. 19] DATA PROCESS & COMP. SYSe Re DEMPSTER Ae RUSSELL Je MCKNIGHT 
MINUTEMAN 325 Ne MULLER e % CHECKOUT INSTRUMENTATION Ie KACHUCK SAME SAME 
ATLA ANAHEIMs CALIF s PR4-5430 C 5 HIGH-SPEED DATA SYS Ce CALLAHAN Ae CLARK SAME 
SATURN SAME c DOPPLER DATA SYS DUNCAN 


MORGAN 


SAME 


BEECH AIRCRAFT CORP. 8-70 BEECH AIRCRAFT CORP, AUXILIARY POWER DEVITE 
9709 Es CENTRAL POLARIS 9709 E. CENTRAL 4 1ST STGe ENGINE CONTAINER 
WICHITA, KANSAS “UI~-4681 WICHITAs KANSAS 


BEECH AIRCRAFT CORP, 


CRYOGENIC EXPULSION TANKS 


PO BOx 631 2 FUEL SYS STUDY 
ATLAS BOULDER+ COLO. H13-1650 2 LIQUID OXYGEN TANKS 
ATLAS Same & SUBCOOLED SLUG UNITS 


TITAN 


SAME ENVIRONMENTAL TESTING 


BELLOFRAM CORP. POLARIS BELLOFR@AM CORP, LAUNCHING=SHOCK MT. STEVENSON 
BLANCHARD RD. x15 BLANCHARD RO. § RESTART VALVES Same 
BURLINGTON,» MASS. BP 2-2100 BURLINGTON.» MASS. BR2-2100 


BOLTON 
Same 


THE BENDIX CORP. SATURN 
FISHER BUILDING JUPITER 
DETROIT 20 MICH. 


THE BENDIX 


UTICA 


DIVe 


UTICAs Ne Veo 


POLARIS BENOIK-PACIFIC Dv. TELEMETRY 


POLARIS 11600 SHERMAN way 3. HYDRAULICS 
MINUTEMAN Ne HOLLYWDs CALIF. PO5-1010 4 ERECTOR 
TERRIER 3 ELECTRONICS 
TALOS SAME 3 SAME 
TALOS SAME $ 


TELEMETRY 
FAGLFE Same « SAME 


EAGLE SAME 3 ELECTRONICKX 


ATLAS SAME 5 TELEMETRY 
MERCURY SAME 5 TELEMETRYs+ DATA HAND 
SINEWINNDER came s TELEMETRY 


DISCOVER 


SAME HYDRAULICS 


RENRUS WATCH COs INC. SIDEWINDER 1A BENRUS WATCH CO. INCe € LAUNCHING SYSe We CANNING Be. JABLOW 

30 CHERRY ST. SIDEWINDER 1A 30 CHERRY AVE. E POWER SUP & FEED BACK CONT. Same SAME SAME 

WATERBURYs CONN, PL6-6621 BE sPaRRow 111 WATFRBURYs CONN, e LAUNCHING SYSe SAME SAME 
SIDEWINDER 1¢€ SAME Cc ELECTs POWER SUP. SAME 


SAME 


BERKELEY STEEL CONST. CO INC a TITAN 1 BERKELEY STEEL CONSTe COe INCe C FORMS Ne COUZINS Re ROGERS We LOVE 

1331 EASTSHORE HIGHWAY TITAN 1 1331 EASTSHORE HIGHWAY 0 FUFLING CRIBS SAME SAME SAME 

BFREELEY 1%, CALIF. LA5-0116 BTITAN 2 BERKELEY 106 CALIF. L45-0114 D0 BLAST DOORS Ee SCHAEFFER Ge BRASFIELD SAME 
MINUTE MAN Same f MOTOR FRAMES Ne COUZINS Oe KOSEL We HINCKLEY 
SATURN Same B MOTOR FIRING FRAME SAME SAME SAME 
Hawk SAME ft MOTOR BASES We REED Re ROGERS SAME 
FAGLE Save A GROUND HANDLING SAME SAME SAME 


SATURN SAME c GRND. HOLG. CART SAME SAME SAME 
JUPITER SAME E EXPERIMENT. VACUUM CHAMBER SAME He MARRA Re HOOTMAN 
TITAN 1 SAME +) LOX TANKS COUZINS 


SAME SAME 


BILL JACK SCIENTs INSTR. COe TITAN BILL JACK INSTR. 
143 Se CEDOS ST. BOMARC 153 S. CEDOS ST. 
SOLANA BCH, CAL. S€5-1551 B HOUND DOG SOLANA BCHe CALIF. $K5-1551 
MINUTEMAN save 


co 
COe« 


5 FREQ. CONse HYDe PUMP MOTOR KEISTMAN ORLAR WOLFCOMER 
HYD PUMP MOTOR SaMe Save SAME 
3 SAME SAME SAME 
3.5 Save SAME SAME 


>Prnn 
” 


BIRDAIR STRUCTURES INC. BIRDAIR STRUCTURES 
1800 BROADWAY 1800 BROADWAY 


BUFFALO 12+ Ne Yeo TX6-5100 BUFFALO 12+ Ne Yeo TX6-5100 


INCe LIGHTWEIGHT PORTABLE 


GSE REITMETER HOREY 


RUORKSTEN RES. LAR. BUJORKSTEN RES. LABS. A RF ATTENe TRAN. LINES HOLINBECK 
P. O. BOX 265 Pe. Oe BOX 265 a HIGH PRESS. & TEMP. RES. Se OUNN 
MADISON» WISC. AL6-5581 MADISONs WISe AL6-5581 8 HIGH VISCOSITY REFRACTORIES SAME 
Same a CHAFF TECHNIQUES Re NAGLER 
SAME o MICROWAVE ABSORBERS Oe HOLINBECK Y 
c CHAFF TECHNIQUES NAGLER 


BLACK LIGHT PROD. BLACK LIGHT PROD. 
4868 SHERIDAN RD. 4868 SHERIDAN RD. 
CHICAGO 406 ILLe LO1-4046 CHICAGO 406 ILle 


ULTRA-VIOLET EQUIP. CORNELL Pe. CLARKE Je RICHARDSON 


Fe We BLISS CO. MINUTEMAN CANTON DIV. 4 FIRST STAGE MOTOR Ae SANDERS Fe MAYER 

1375 RAFF ROAD Se We ATLAS 1375 RAFF ROAD Se We 4% NOSE CONES SAME SAME SAME 

CANTON 10+ OHIO GR7-3621 TITAN CANTON 10+ OHIO GR7-3421 4 NOSE CONES & UMBIL MASTS SAME SAME SAME 
TALOS SAME 4 SHIP DOORS 


SAME SAME 


BLOWERS INC. BLOWERS INC. 
12655 Se WESTERN AVE. 12655 Se WESTERN 
BLUE Se Ite Fus-3060 BLUE ISLAND» ItlLe Fus-3060 


5 BLOWERS Se WITTE 
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CLASS** ENGINEERING PRODUCTION PROCUREMENT 


, . 
i Contractors’ Directory 
. 
} PROJECT HEAD 
. CONTRACTOR PROJECT PLANT ge PRODUCT Ba opucT/SERVICE NAME OF EACH e 


BLUE M ELECTRIC CO. MINUTEMAN BLUE M ELECTRIC COs 8 5 ENVIRON & TEST CABINETS Je ROWE 

138TH & CHATHAM STSe 138TH & CHATHAM STSe A 5 SAME Ve NORRIS Me HAYNIE 

BULE ISLAND» ILL FUS-9000 B MINUTEMAN BLUE ISLAND» ILle FUS-9000 A 5 SAME Me MUSGRAVE Je KELLY 
MINUTEMAN SAME 8 5 SAME Ke LAMBERT Le BEVERLY He. MALLORY 
SK YBOLT SAME A 5 SAME D. CRAIN 


BOEING AIRPLANE CO. BOMARC AERO SPACE DIVe 1 34 PRIME CONTRACTOR HELBERG 
MINUTEMAN 4 ASSOCIATE PRIME Te WILSON 
SEATTLE» WASH. DYNA-SOAR SEATTLE» WASHINGTON JU6-2121 1 34 SYSTEM MANAGEMENT Ge STONER 


BOGART MFG. CORP. TITAN BOGART MFG. CORP. A 4% RADAR COMP. He KAGAN ROTROFF 
ks 315 SEIGEL ST. ATLAS 315 SFIGEL ST. A 4s SAME SAME SAME 
BROOKLYN 6» Ne Yeo HY7~-4972 B TARTAR BROOKLYN 6» NeYe HY7-4972 A ~ SAME SAME SAME 
} POLARIS SAME a 45 SAME SAME SAME 
TERRIER SAME A 4 SAME SAME SAME 


BORG-WARNER CORP. NIKE BORG-WARNER CORP. D 2 BOOSTER CASES Le HERSHEY Ee RACKEL He MORSE 
1810 Ne PITCHER ST. TERRIER 1810 Ne PITCHER STe ef 2 SAME SAME SAME SAME 
KALAMAZOO» MICH. F19-6611 B TERRIER KALAMOZO0+ MICHe FI9-6611 D 2 SAME SAME SAME SAME 
TALOS SAME 2 2 SAME SAME SAME SAME 
IMs. HON. JOHN SAME Do 2 SAME SAME SAME SAME 
SUPER TYPHON Same ee sabe SAME SAME SAME 
TYPHON SAME cs SAME SAME SAME SAME 


BRADLEY SEMICONDUCTOR CORP. MINUTEMAN BRADLEY SEMICONDe CORP. 
275 WELTON ST. 275 WELTON STeo 
NEW HAVEN» CONN. ST7-7181 NEW HAVEN» CONNes ST?7-7181 


5 DISABLE AMP. Je EVON Ae AMORE Re BROTHERS 
BATe ACTe SAME SAME SAME 


>>, 
vw 


BRAM MET-CHEM. COs BRAM METALLURGICAL CHEMe COe REFRACTORY METALS ALLOYS He BRAUM He BRAUM 
820-65TH AVEs B20-65THse AVEs RARE SEMI-RARE METALS 
PHILADELPHIA 269 PAs WA4-2121 PHILAs 265 PAs wAs-2121 PRECIS ROLLING 


BRANSON CORP. BRANSON CORP. RELAYS & TIMES 
41 Se JEFFERSON RD. 41 Se JEFFERSON RDe 
WHIPPANYs Ne Je TU7=1100 WHIPPANYs NeJe TU7=1100 


BRON-SHOE CO. POLARIS BRON-SHOE CO+ 3 SILVERPLATING Ge MITCHELL Ge MITCHELL Re KAYNES 
269 E- BROAD ST. 269 Es BROAD ST. 
COLUMBUS 159 OHIO CA1-5886 COLUMBUS 159 OHIO CA1-5886 


BROOK MOLDING CORP. TERRIER BROOK MOLDING CORP, S32 BOOSTER COMPONENTS 
30 INDUSTRIAL WAY 30 INDUSTRIAL WAY 
NORWOOD» MASS~ NO?=4715 NORWOOD» MASS. 


ESTABROOK WHITING WHITING 


NO7=4715 


BROOKS & PERKINS INC. TALOS BROOKS & PERKINS INCe COWL & NOSE CONE ASSYSe De ERICKSON Re JOHNSON He KOWALSKI 

1950 We FORT ST. NIKE HERCULES 1950 We FORT STeo . 4 CABINETS 6 CONSOLES De BARLOW SAME SAME 

DETROIT 165 MICH TAS-5900 B ATLAS DETROIT 160 MICHe TA5-5900 ¢ “ SAME Le MOLLON SAME SAME 

Samos Same es STRUCTURE ASSYe We KILLINGBECK Ee KRAUSE Je DRYPEN 

TITAN SAME c 3 GIMBAL HOUSINGS De HAMET Re JOHNSON SAME 

exis mace Same Cc 3 SHROUD ASSYe De BARLOW SAME Ne MCLEAN 
FALCON SAME 61 BODY ASSY. Ce SNOW Ee KRAUSE He KOWALSKI 

PFRSHING SAME 4 3 CONTROL COVERS De BARLOW Re JOHNSON Je DRYPEN 


1 ROTODOME We COX Ce SCOTT M. LOFTUS 


BRUNSWICK CORP. DEFENSE PRODUCTS DIV. E 
‘ 1700 MESSLER ST. BULLPUP B Al INTEGR ANTENNA WING SAME SAME SAME 
oes MUSKEGON» MICH. P06-4776 § POLARIS MARION» VAs ST3-7111 A 3 ANTENNA WINDOW SAME De PATSLFY SAME 
4 BOMARC 8 SAME o 3 SAME SAME SAME SAME 
, POLARIS A3 SAME © 2 2ND STAGE CASE SAME SAME SAME 
e GAM 72 SAME 01 SHELL & CAP SAME Ce SCOTT SAME 


POLARIS SAME © @ PLASTIC MOTOR CASE 
FAGLE SAME e273 RADOME 

BULLPUP SAME ¢ z WINGS 

BOMARC SAME €13 RADOME 

GAM 72 SAME o1 BODY 


BRUNSWICK INSTRUMENTS BRUNSWICK INSTe A 45 PHASE SEQUENCE INDICATORS 
427 HARRISON AVE. Pe O. BOX 813 
HIGHLAND PKs Ne Je CH7-5919 NEW BRUNSWICKs NeJe CH7-5919 


BUDD ELECTRONICS INC. BUDD ELECT. INCe 
43-22 QUEENS ST. 43-22 QUEENS STe 
LONG ISe CITY» NeYe £EX2-5050 LONG ISe CITYs NeYeo Ex2-5050 


PRESSURIZER 
COOLER 
HEAT EXCHANGER 


vew 


BUDD STANLEY COs INC. BOMARC BUDD STANLEY COs INCe ¢ 5 MICRO COMP. Ee MEYER 

. 43-01 22 ST. FALCON 43-01 22 ST. c 5 SAME SAME Be DENBURG 
: LONG IS CITYs NeYs ST6-17069 LITTLEJOHN Le Ie CITY» Ne Yo STL-1706 A 5 SAME SAME 
3 SERGEANT SAME A SAME ‘ SAME 


BULOVA WATCH COs INCe PERSHING BULOVA RESEARCH & DEVELe LABS F 5S" WARHEAD ADAPTION KIT SPIELBERGER SPENCER ROGERS 

BULOVA PARK MINUTEMAN 62-10 WOODSIDE AVE. e 5 SAFE-ARM DEVICES Ce CRESCAS SAME 

; ° FLUSHING 700 Ne Yo DES-60008 POLARIS WOODSIDE 77s Ne Ye NE9-5700 C 5 SAME SAME SAME 
TERRIER SAME a 5 SAME SAME SAME 

BULLPUP ELECTRONICS DOIVe —€ 5 CONMs FREQ. CONTROL Me BLOCH Fe CHELI Te LEWIS 

BOMARC 40-01 61ST STREET c 5S TELEMETERING Ae STRAUSS SAME SAME 

POLARIS WOODSIDE 77s Ne Yeo NE9-5700 C 5 FIRE CONTROL Me BLOCH Me BLOCH SAME 

HAWK SAME a 4 FREQ. CONTROLS Fe CHELT Fe CHELI SAME 

BMEWS SAME 8B 5 SAME Me BLOCH Me BLOCH SAME 

PERSHING SAME c 5 SERVO AMPLIFIERS Fe CHELI Fe CHELI SAME 

TERRIER INDUSTRIALGMILITARY PRODs DIVe C 5S ACCELROMETERS Le ROGERS Ee BISZTYGA Ie LEWIS 

TALOS BULOVA PARK c 5 SAFE AND ARM DEVICE SAME SAME SAME 

TARTAR FLUSHING 705 Ne Yeo DES-6000 C 5 FUZING SAME SAME SAME 

BULLPUP SAME c 5 TRIGGERING DEVICE SAME SAME SAME 

+ SAME 8 5 SATELLITE TIMERS SAME SAME SAME 
i SAME e€ 5 TIMERS SEA DEVICES We MULLIO We MULLIO We MULLIO 
PHOTOGRAPHIC DIV. c 5 SATELLITE CAMERA Ae EDELSTEIN Fe LOWELL Ie LEwIs 

61-10 WOODSIDE AVE. c 5 70MM SATELLITE CAMERA SAME SAME SAME 

WOODSIDE 77s Ne Ye NE9-5700 C 5 325 MM SEGe CAMERA SAME SAME SAME 


* Code for Approximate Contract Dollar Value ** Product Class 


A—310,000—$ 50,000 C—$100,000—$500,000 E—$1 —$10 mitiion G—$25—$50 million |—$75 —$100 million K—Over $250 million 1—hirframe 3—Guidance 5— Instruments 
B—$50,000— $100,000 D—$500,000—$1 million F—$10—$25 million H—$5SO—$75 million J—$100— $250 million 2—Propulsion 4—GSE 
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Contractors’ Directory 


PRODUCT NAME OF EACH PROJECT HEAD 
PROJECT PLANT s* 


awe CLASS** ee ENGINEERING PRODUCTION PROCUREMENT 


BULOW ELECTRIC CO. 


REDSTONE BULOW ELECTRIC CO. TIMERS» HEATER BLANKETS Le PATRICK We WOLF Ce GALEA it 
11000 CAPITAL JUPITER 11000 CAPITAL c SPHERE HEATERS» TAPE READERS SAME SAME SAME ae 
OAK PKs 37, MICH. LI7-1133 OAK PK. 37) MICHs LI7-1133 ; 
BURR-BROWN RESEARCH CORP. RANGER BURR-BROWN RESEARCH CORP. 8 5 TRANS AMPLFRS & INSTRe He KOERNER Re GALE Ke SCHMIOT 1s 
P. O- BOX 6444 RANGER P. O BOX 6444 a 4 SAME SAME SAME SAME 
TUCSON» ARIZ. AXx8-0772 TUCSON,» ARIZe AXB-0772 
| BURROUGHS CORP. ATLAS MILITARY ELECT. COM. DIVe 6 3 GROUND GUIDANCE COMP. Re TACKETT Le TREE As DECARLO 
607 SECOND AVE. SAGE 14300 TIREMAN AVE. J 3 RADAR DATA PROCESSOR Re SHIPMAN SAME SAME 
DETROIT 325 MICHe TRS-2260 BALRI DETROIT 285 MICHe LUS6-1600 E 3 AIRBORNE RADAR DATA PROCESSOR Tse THOMAS SAME SAME ees 
Riau a 
| ATLAS BURROUGHS LAB. 4 3 GROUND GUIDANCE We OOMBERT Te GROSS f 
} POLARTS 14300 TIREMAN AVE. e 3 STABILIZATION DATA COMPUTER Re WILLIAMS SAME \s 
ai, MAULER DETROIT 255 MICHe E 3 TARGET DATA PROCESSOR He TAYLOR SAME d 
| MIDAS SAME e 3 GROUND GUIDANCE COMPUTER We DOMBERT SAME 
% MERCURY SAME E 3 SAME SAME SAME 
a TITAN SAME c 5 RANGE SAFETY COMPUTER SAME SAME ; 
ALRI SAME 6 SYSTEMS MANAGER Re LAMPMAN SAME : 
FARMDS same A 3 TARGET EVALUATION COMPUTE Re WILLIAMS I. GROSS 
SPAD SAME ¢ 3 AIRBORNE CENTRAL COMPUTER We DOMBERT Ie GROSS 
SAGE SAME 4 3 RADAR DATA PROCESSOR Fe KRANTZ SAME 
1 ATLAS MILITARY FIELD SER. DIVe € TECHe MANUALS Je SWEENEY Re REDAMER a 
| SAGE F SAME J+ AMBROGI SAME * 
POLARIS RADNOR, PENN. ™UB-7600 B TRAINING Es JUNKER SAME % 
MIDAS SAME c GUIDANCE COMP. Je SERRNEY SAME 
MERCURY SAME c SAME SAME SAME 
TITAN SAME c SAFETY COMP. SAME SAME 
POLARIS CONTROL INSTs COs INCe E 4 SWITCHBOARDS DATA SIMULATOR Te WOODS J« HARMON F. THIEDE 
SOBROC 67 35TH ST. E 4 SWITCHBOARDS SAME SAME SAME 
BROOKLYN 325 NeYe ST8-0658 
CGS LABORATORIESs+s INC. POLARIS TRAK ELECT. COs DIVe ¢c 3 BOARD CIRCUIT He TAUB O- ROSATO 
59 DANBURY RD» ROUTE 7+ 59 DANBUGY RD. ASSYS 
WILTONs CONN. 02-5521 WILTONs CONN. PO2-5521 
POLARIS SAME c & GUIDANCE TEST. CONSOLE He TAUB De ROSATO % 
SAME tiga 
SAME tm 
* 
C & K COMPONENTS» INC. POLARIS C & K COMPONENTS» INC. 4 3 SHIFT REG. & MODULES Ce COOLIDGE Fe HOBBS We SAIDEH B 
101-103 MORSE ST. SKYBOLT 101-103 MORSE ST. A 3 SHIFT REGe & MODULES SAME SAME SAME 
NEWTON+ 58» MASS. wA6-0800 NEWTON 58+ MASS. wA6-0800 
CALIFe INSTITUTE OF TECHNOLOGYBRANGER JET PROPULSION LAB. G 345 PROJECT MGMT. Ce CUMMINGS Te CANDEE 
4800 OAK GROVE DR. SURVEYOR 4800 OAK GROVE DR. 4 345 SAME SAME SAME 
PASADENAs CALIF. MU1-6261 PROSPECTOR PASADENAs CALIF. MU1-46261 345 SAME SAME Same 
MARINER SAME 345 SAME Re PARKS SAME 
VOYAGER SAME 345 SAME SAME SAME 
CANNON ELECTRIC CO. POLARIS CANNON ELECT. CO- c 45 UMBILICAL PLUG Fe SCHULTE De TRACY Ce LATCHERS ’ 
32208 HUMBOLDT ST. MINUTEMAN 2801 AIRLANE c & UMBILICAL HARNESS SAME SAME SAME , 
LOS ANG. 3125 CALs CaS-1251 BATLAS PHOENIX» ARIZs BR5-4792 C SAME SAME SAME SAME 
TITAN SAME c & UMBILICAL PLUG SAME SAME SAME 
CENTAUR SAME 8 “ SAME SAME SAME SAME 
SUBROC SAME c 45 SAME SAME SAME SAME 
NIKE HERCULES SAME c « SAME SAME SAME SAME 
SIDEWINDER SAME 8 5 UMBILICAL HARNESS SAME SAME SAME 
CAPITAL CITY MFG. CO. CAPITAL CITY MFGe COe SPECIAL PARTS We CARPENTER R. BEE 
857 KING AVE. PERSHING 857 KING AVE. 1 COMPRESSOR COMP. SAME SAME SAME 
COLUMBUS 12+ OHIO AX9-2149 BREGULUS COLUMBUS 12+ OHIO A 2 SAME SAME SAME 
CARAD CORP, NIKE HERCULES CARAD CORP. 8 3 He Ve PULSE TRANSFORMER Ce LORING He. KELLOGG 
3381 JUNIPERO SERRA BLVD. NIKE ZEUS 3381 JUNIPERO SERRA BLVD. “ 5 TUBE TEST EQUIP. SAME SAME 
PALO ALTOs CALIF. DA1-6111 FOISCOVERER PALO ALTOs CALIFs DA1-6111 A & TELEMs TEST EQUIP. & FILTERS Le LIBBY SAME 
CARBORUNDUM CO. PLUTO CARBORUNDUM CO. € 2 MATERIALS DEVELOPMENT Be WILSON M. KIACHIF Me. KIACHIF 
BUFFALO AVE. POLARIS BUFFALO AVE. € 2 SAME Ce SHULZE Ce SHULZE 
NIAGARA FALLS» Ne Ye B8U5-6631 NIAGARA FALLS» Ne Ye BU5S-663) 
CARLETON AVIATION COs INCe CORVUS CARLETON AVIATION COs INCe A 5 PRESSURE SWITCH We DAMELL Ce GOULD Le BURRIDGE Ras: 
JaMTSON ROAD ROMARC JAMISON ROAD a 2 FUEL REGULATION Ge ORD SAME SAME 
FAST AURORAs Ne Ye NL2-4838 BMERCURY EAST AURORA» Ne Yo NL2-48638 A 2 SURGE REGULATOR SAME SAME SAME 
DISCOVERER SAME A 2 SAME SAME SAME SAME - | 
CARLING ELECTRIC INC. CARLING ELECTs INCe c ELECTRIC CONTROLS & SWITCHES ' 
505 Ne PARK AVE. 505 NEW PARK AVE. we 
We HARTFORD 10+ CONN.AD2-4461 We HARTFORD 10+ CONN. AD2-4461 
j 
Ae We CASH CO. ATLAS Ae We CASH COs 0 & MISSILE LOADING Me MCCONNELL Fe KUNY Se CLARK | 
- 540 N 18 ST. TITAN 540 Ne 16TH STeo c 4 SAME SAME SAME SAME } 
DECATUR. ILLe 428-3401 DECATURs ILLe 428-3401 
CASWELL ELECTRONICS CORP. CASWELL ELECTRONICS CORP. FERRITE DEVICES 
i 414 QUEENS LANE 414 QUEENS LANE 
sid SAN JOSE 12s CALIF. CY7-9333 SAN JOSE 12+ CALIFe CY7-9333 
CATALYST RESEARCH CORP. BULL PUP CATALYST RESs CORP. BATTERY Ge CLARK Je GESSLER E. MCKEE "7 
6101 FALLS RD. WIKE HERCULES 6101 FALLS RD. SAME SAME SAME SAME ee 
BALTIMORE 9, MD. OR7-7100 BNIKE avax BALTIMORE 9» MD. OR7-7100 SAME SAME SAME SAME oe? 
HONEST JOHN SAME SAME SAME SAME SAME : 
LACROSSE Same SAME SAME SAME SAME 
LITTLE JOHN SAME SAME SAME SAME SAME | 
MATADOR Same Same SAME Same SaMeE ay 
MACE SAME SAME SAME SAME SAME | 
NIKE ZEUS Same SAME SAME SAME SAME i | 
rad A 
CENFURY FASTENERS CORP. CENTURY FASTENERS CORP. SMALI HARDWARE Je SCHLEGEL Ae MARK Ge STIEGL 
20 GRAND AVE. 20 GRAND AVE. ' 
BROOKLYN» Ne Yo » UL2-6640 BROOKLYN» Ne Yo UL2-6440 
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Contractors’ Directory 


NAME OF EACH PROJECT HEAD 
ENGINEERING PRODUCTION PROCUREMENT 


PRODUCT 
i * 
CONTRACTOR PROJECT PLANT $ CLASS** PRODUCT/SERVICE 


CESSNA AIRCRAFT CO. MINUTEMAN MILITARY AIRCRAFT DIV. ¢ 4 TRANSPORTER-ERECTOR CONT. We MOORE Oe IRBY We GRISAMORE 


WICHITAs KANSs 


WH3-3211 WICHITAs KANSAS WH3-3211 


CHADWITK-HELMUTH CO. CHADWICK-HELMUTH CO. 5 VIBRATION TEST EQUIP. Je HELMUTH Je CHADWICK Re RUNNELS 
72 Es DUARTE ROAD e 472 Es DUARTE ROAD 
MONROVIAs CALIF. EL8-4567 MONROVIAs CALIF. EL6-46567 


THE CHAMPION CO. LITTLE JOHN THE CHAMPION CO. METAL SHIPPING CONTAINER Es CURRAN De HOLLOWAY COOKSEY 


400 HARRISON STe SERGEANT 400 HARRISON ST. SAME 

{! SPRINGFLDs OHIO FA3-7545 BDAVY CROCKETT SPRINGFLD»s OHIO FA3-7545 SAME 
° LACROSSE SAME SAME 
MINUTEMAN SAME 2 SAME 

SUBROC SAME 23 SAME 


POLARIS SAME SAME 


JUPITER SAME 3 SAME 
bee ATLAS SAME 3 SAME 
e TITAN SAME 3 SAME 


CHANCE VOUGHT CORP. scour ASTRONAUTICS DIVe VEHICLE SYSe RANDALL 
BOx 5907 BLUE SCOUT BOx5907 1 & ATRERAME SAME 
DALLASs TEY, AN2-32711 DALLAS» TEX. AN2-3211 


MINUTEMAN ELECTRONICS DIV. ACTUATORS Je BOUCHER 
SATURN ROX 1500 U SAME Je BOUCHER 


TITAN ARLINGTON» TEX. AN2-3211 4& GSE De SIMMONS . 
SATELLITES SAME 1 FLIGHT CONTROLS Je CAMPBELL 

scout SAME 45 GSE & INST. De SIMMONS 

BLUE SCOUT SAME SAME SAME 


SLAM AERONAUTICS 
P. O- BOX 5907 


DALLAS» TEKe 


SUPERSONIC LOW ALTe MISSILE We HESSE 


AN2-3211 


CHEMALLOY ELECTRONICS CORP. CHEMALLOY ELECTRONICS CORP, A 5 MICROWAVE CALORIMETERS 
GILLESPIE arRrPorT GISSESPIE AIRPORT 
SANTEEs CALIF« H14-7661 SANTFE, CALIF. 


FREEDMAN Se FREEDMAN Se FREEDMAN 


414-7661 


CHICAGO AERTAL INDUSTs INC. BULLPUP INDUSTRIES DIV. 
550 We NORTHWEST Hwy. 550 We NORTHWEST HWY. 
BRRRIAGTOR, ILL. Du1-2400 BARRINGTON» ILL. 


GUIDANCE SYSe 


5U1=24600 


PIONEER V 


PACIFIC OPTICAL DIV. 
120 Se GLASGOW 
INGLEWOOD, CALIF. 


CHRISTIE ELECTRIC CORP. ATLAS CHRISTIE ELECTRIC CORP. A 4 POWER SUPPLIES STRAUSS Oe JAENECKE EVANS 

; 3410 WEST 67TH STREET BOMARC 3410 We 67TH STe A 4 SAME SAME SAME SAME 
LOS ANGELES 435 CALs PLO-1151 BMACE LOS ANGELES 435 CALIF.sPLO-1151 A s SAME SAME SAME SAME 

POLARIS SAME 8 6 SAME SAME SAME SAME 


1ST STAGE NOZZLE TUR. Ee CHRISTIE Ae ALTAMARINO Le CHRISTIE 


CHRISTIE MACHINE WKS. TITAN CHRISTIE MACHse WKSe x = 

201 HARRISON ST. TITAN 201 HARRISON ST. A 2 2ND STAGE NOZZLE TUR. SAME SAME SAME 

SAN FRANs So CALIF. €&X2-2187 EB TITAN SAN FRANs 5S» CALIF. Ex2-2187 B 2 FUEL VALVES SAME SAME SAME 
TITAN Same A 2 TOOLING SAME SAME SAME 
POLARIS SAME A & ELECTION VALVES SAME SAME SAME 
SERGEANT SAME A 3 GYRO CONTROL SAME SAME SAME 


CHRYSLER CORP. DEFENSE GROUP REDS TONE CHRYSLER CORP. DEFENSE GRP, PRIME CONTRACTOR 
Pe O- BOX 757 JUPITER P. O- BOX 757 12345 SAME 


DETROIT 31, MICHe JE9-3000 § SATURN DETROIT 31s MICHe JE9-3000 12345 RELIABILITY TEST & COMP FAB. 
MERCURY SAME 12 BOOSTER ENGe & REL. SERV 
{ JUNO 11 SAME 13 AFT SEC VALVES & ENGe SERVe 
MINUTEMAN SAME 4 TWIST AUTOCOLLIMATOR 


FABMDS SAME FEASIBILITY STUDY 


CIRCON COMPONENT CORP. MINUTEMAN CIRCON COMPONENT CORP. MINIATURE HARDWARE AINSWORTH 
SANTA BARBARA MUNICIPAL AIRPT @ POLARTS SANTA BARBAQA MIINTCIPAL ATRPT. INDICATOR ASSEMBLIES SAME De ORORK 
GOLETAs CALIFs wo?-1113 GOLETA» CALIF.s wo7v-1113 


SPAFFORC 


CLATREX CORP, CLATREX CORP. 
19 We 26 STe 19 We 26 ST. 
NEW YORK 105 NeYe MUS-0940 NEW YORK 10+ 


PHOTOELECTRIC CELLS 


Ne MU4-0940 


CLARK EQUIPMENT CO. ATLAS CLARK EQUIPMENT CO. c 4 TRAILER AIR SUSPENSION Le GREY Je BERG Je BOONE 
324 E. DEWEY BOMARC 324 E. DEWEY c 6 SAME SAME SAME SAME 
BUCHANAN» MICH. MINUTEMAN BUCHANAN,» MICH. Ox$-3811 8 4 TRACTOR AIR SUSPENSION SAME SAME SAME 


CLECO AIR TOOLS NUCLEAR ENG. CLECO AIR TOOLS REMOTE HANDLING BOYD 
5125 CLINTON DR. 5125 CLINTON DR. Re WRIGHT 
HOUSTON» TEX. OR2-1761 HOUSTON» TEX. OR2-1761 


Re STOCKTON 


{ CLEMCO AERO PRODUCTS INC. ATLAS CLEMCO AERO PRODUCTS INCe ¢ 4& HYDRAULIC LATCHING CYLINDERS 6+ OCONNOR Ee SZKARADER Fe BUTCHER 
: 15225 Se MAIN ST. ATLAS 15225 5. MAIN STe Cc 34 HYDe & PNEUMATIC ACTe CYLINDs SAME SAME SAME 
GARDENAs CALIF. FA1-5630 8 ATLAS GARDENAs CALIF. FA1-5630 B 2&4 HYDe PNEUSECRYOGENIC VALVES SAME SAME SAME 
3 x-15 SAME a & HYD. PEROXIDE SELECTOR VALVE SAME SAME SAME 
vis ATLAS Same e 2 DISCONNECT VALVES FUELGOVIDs SAME SAME SAME 
3 ar CENTAUR SAME 8 HYDe POWER PACKAGE ASSYe SAME SAME SAME 


CLEVELAND METAL SPECe COe CLEVELAND METAL SPEC. 
1763 Es 21ST. STREET 1763 Es 21ST Ste 
CLEVELAND 14+ OHIO PR1-6186 CLEVELANDs OHIO 


CO- 


TR OPTICAL SCORER GROSS JAPEL 


PR1-61866 


COHU ELECTRONICS TITAN KIN TELs DIVe 45 DIGITAL VOLTMETER ARNETT VULETICH WIND 
5725 KEARNY VILLA RD. MACE 5725 KEARNY VILLA RD. 45 SAME SAME SAME SAME 


SAN DIEGO 11» CALIFe BR7-6700 § MINUTEMAN SAN DIEGO ll» CALIF. ®8R7-6700 # CLOSED CIRCUIT Tv HIATT SAME OVERTON 

yh ATLAS Same se SAME Same SAME Same 
THOR SAME “ Same Same SAME AME 

POLARIS SAME “4 save SAME same SAME 


ATLAS SAME DC AMPLIFIERS 


MATHEWS VULETICH WIND 


* Code for Approximate Contract Dollar Value ** Product Class 


A—$10,000—$ 50,000 C—$100,000— $500,000 £—$! —S$I0 million G—$25—$50 million !—$75 —$100 million K—Over $250 million |—Ahirframe 3—Guidance 5—Instruments 
B — $50,000 -~ $100,000 D— $500,000 -—$1 million F —$10—$25 million H—$50—S$75 million }— $100 —$250 million 2—Propulsion 4 — GSE 


Aircraft & Missiles ¢ March 1961 
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Contractors’ Directory 


CONTRACTOR 


COLE ELECTRIC CO- 
8439 STELLER ORIVE 


CULVER CITYs CALIF.e LI0-4701 


Gels COLLINS CORP, 
2620 Es HULLETT STos 


LONG BCHe Ss CALIFe MEO-3121 


COLONIAL ALLOYS CO. 
RIDGE AVE. & CRAWFORD 


PHILADELPHTA 295 PAs GEB8-2272 


THE COLORADO FUEL 6& IRON CORP 
640 Se BROAD ST. 


TRENTON 29 Ne Je 'Ex6-6511 


COMMUNITY ENGINEERING CORP. 
PO BOX 826 


STATE COLLEGEs PA. A08-2461 
COMPONENTS CORP. 

106 MAIN ST. 

DENVILLE® Ne Je OA7=-0290 


COMPUTER EQUIPMENT CORP, 
11612 We OLYMPIC BLVD. 
LOS ANGELES 64+ CALIFGRE-04646 


CONAX CORPORATION 
2300 WALDEN AVENUE 


BUFFALO 259 Ne Yeo NT4-46500 


CONSOLIDATED CONTROLS CORP. 


BETHEL» CONN. P13-6721 


CONSOLIDATED DIESEL ELECT. 
BAO CANAL STe 


STAMFORD» CONN. 0A5-2261 


CONSOLIDATED 
300 


ELECTRODYNAMICS 
SIERRA MADRE VILLAS 


PASADENAs CALIFes SY6-93861 
CONOLIDATED WELDING & ENG CO. 
2450 Se ASHLAND AVE. 

CHICAGO Be ILLe CH3-3270 
CONTAINER RES» CORP. 
SWARTHMORE INDUST. CENTER 
SWATHMOREs PAs K 14-2100 


CONTINENTAL AVIAs 
12700 KERCHEVAL 
DETROITs MICHs 


& ENG. CORP 
VA2=1500 
CONVATIR DIVe GENe 


S001 KEARNY VILLA 
SAN DIEGOs CALIFe 


DYNAMICS 
RDe 
BRT7-8900 


COOK ELECTRIC CO. 
2700 SOUTHPORT AVE. 


CHICAGO 14, ILLe D18-6700 


68 


PROJECT 


ATLAS 
SPACE 
TITAN 
POLARIS 


ATLAS 

HOUND DOG 
MINUTEMAN 
NIKE ZEUS 


POLARIS 
SATURN 


PERSHING 
POLARIS 
MINUTE MAN 


POLARIS 
ATLAS 
BOMARC 
ATLAS 


ROADRUNNER 
MERCURY 
Hawk 
SPARROW 
NOVA 


AGENA 
DISCOVERER 


ATLAS 
POLARIS 
ASROC 
TITAN 
NIKE 
sfour 
MERCURY 


ATLAS 
TITAN 
POLARIS 


MINUTEMAN 


MACE 
BOMARC 
HAWK 
NIKE-ZEUS 
NIKE-AJAXK 
DISCOVERER 


POLARIS 
SKY ROLT 


MERCURY 
COURTER 


MINUTEMAN 


TITAN 
TALOS 


HAWK 


FIREBEE 


ATLAS 
CENTAUR 


ATLAS D 
ATLAS E 
ATLAS DODGE 
ATLAS D6E 
CENTAUR 
CENTAUR 


SERGEANT 
POLARIS 
ATLAS 
TITAN 


PLANT 


COLE ELECTRIC CO- 

8439 STELLER ORIVE 

CULVER CITYs CALIF. 
SAME 


UPO-4701 


Ge Le COLLINS CORP. 

640 Se RROAD ST. 

LONG BCHe CALIF. 
SAME 


ME03121 


SAME 
Sawer 


COLONIAL ALLOYS COs. 
RODGE AVE. & CRAWFORD 


PHILAs 295 Paw GE8-2272 


JOHN Ae ROEBLINGS SONS DIV. 


640 Se BROAD ST. 

TRENTON 20 Ne Jo €x6-6511 
COMMUNITY ENGINEERING CORP. 

PO ROX 824 

STATE COLLEGEs PA. AD8-2461 
NUCLEAR INSTes DIVe 

106 MAIN ST. 

DENVILLE®s Ne Je 0A7-0290 


COMPUTER EQUIPMENT CORP, 
11612 We OLYMPIC BLVD. 
LOS ANGELES 64+ CALIF .GR8-0464 


CONAX CORP, 

2300 WALDEN AVE. 

BUFFALO 25+ NEW YORK 
SAME 


NT4=-4500 


SAME 
SAME 
sawe 
Same 
SAME 


save 
SAME 


CONSOLIDATED CONTROLS CORP. 


BETHEL» 
SAME 
SAME 
€aue 
SAME 


CONN. P13-6721 


SAME 
750 Se ISIS 
INGLEWOODs 


AVE. 


CALIFe OR1-7589 


COMSOL. DIESEL 
880 CANAL STe 
STAMFORD» CONNs 


ELECT. 
DA5-2261 


POWER EQUIP. 
880 CANAL ST. 
STAMFORD» CONNs 

SAME 

SAME 

SAME 


DIVe 


SA5-2261 


WESTERN 
7889) 


DIVe 
LANAQr 
VAN NUYS+ CALIFes 


DATALAB DIV. 

620 Ne LAKE AVE. 
PASADENAs CALIF. SY5-8801 
TRANSDUCER DIV. 
1400 Se SHAMROCK 
MONROVIAs CALIFe 


AVE. 
EL9-8211 


CONSOL. 
2450 Se 
CHICAGO 


WELDING & ENGe 
ASHLAND AVE. 
6» ILLe 


CO. 


CH3-3270 


CONTAINER RES. CORP, 
SWATHMORE IND. CENTER 
SWARTHMORE, PA, K14=-2100 


TOLEDO DIV. 
1330 LASKEY RD. 
TOLEDO, OHIO 


CONVATR-ASTRONAUTICS 
5001 KEARNY VILLA RD. 
SAN DIEGOs CALIF. BR7-8900 
CONVAIR=-FORTH WORTH 


FORTH WORTH» 
SAME 
SAME 
SAME 


TEXe PE8-7311 


DATA-STOR DIV. 
8100 MONTICELLO AVE. 
SKOKIEs ILL. 

SAME 


$* 


>> oOo 


PAN 


>> 


>rOrnrr >> rr rr TPP nae 


> 


aAmmmao 


~ 


PRODUCT 
CLASS** 


3 
3 


errr 


wow 


rerrrer 


re 


w 


45 
a5 


4 
4 


PRODUCT/SERVICE 


CONNECTORS 
SAME 
SAME 
SAME 


TRANSDUCERS 
Same 
SAME 
SAME 


SAME 
SAME 


METAL 
FINISHING 


WIRE ROPE MATERIALS 


AMPLIFIERS & PREAMPLIFIERS 


MIN HI-VOLT PWR SUPPLIES 


RADAR ALTIMETER 
RANGE INSTR. 
SAME 


EXPLOSIVE VALVE 

EXPLe PRESSURIZATION 
EXPL. ACTUATED VALVE 
EXPL. ACTUATED VALVE 


VALVE 


EXPL. RELEASE SYS~- 
EXPL. ACTUATED VALVE 
EXPLOSIVE ACTUATOR 
SAME 
EXPL. ACTs LOX DUMP VALVE 
EXPL. ACTe 
SAME 


PROPELLANT VALVE 


PRESSURE 
Same 
Same 
SAME 
SAME 
Same 
SAME 


SWITCHES 


VALVES 
SAME 
SAME 


NOSE CONE CRADLES 


15 Kw GENERATOR 


POWFR SUPPLY 50 KW 

45 KWse 400 CPS GENERATOR 
SAME 
SAME 


30 KW GENERATOR 
ENVIRONMENTAL 
LOW-TEMP CONDIT SHROUD 


TAPE RECORDER 
SAME 


PRESSURE XDERS & ACCELEROM. 


SILO LAUNCHER COMP. 
SHIP BOARD LAUNCH COMP. 


CONTAINER 


POWERPLANT 


WEAPON SYS-e 
SPACE BOOSTER 


BOOSTER STRUCT. 

SAME 
LAUNCH SYS. BOXES 
COMPONENT TEST EQUIP. 
NOSE FATRING 


1ST-2ND STGe ADAPT. 


TAPE RECORDER 

DIGITAL TAPE RECORDER 

PHOTOELECTRIC TAPE READER 
SAME 


Ge 


He 


Ae 


Ae 


Ae 


E. 


Je 


Ae 


Ge 
Fe 


we 


Me 


Oe 


NAME OF EACH PROJECT HEAD 
ENGINEERING PRODUCTION PROCUREMENT 


COLLINS 
SAME 
SAME 
SAME 


SAME 
SAME 


SOSSON 


LEX 


MINTER 


ALEXANDER 
SAME 
SAME 


HAEFNER 

PIERSON 

HAEFNER 
SAME 


LINSCOTT 


HAEFUER 
PIERSON 


KRETSCH 
SAME 
SAME 
SAME 
SAME 
SAME 
SAME 


DANNAN 
SAME 
SAME 


SACKLER 


WINSLOW 
SAME 
SAME 
SAME 
SAME 
SAME 


LEON 
SEHNERT 


FRAYNE 
BUFF INGTON 


LEw!s 


SWAN 


DEREMER 


ROSENBAUM 
SAME 


WEHMANEM 
SAME 
SAME 
SAME 
SAME 
SAME 


Re 


Me 


E. 


0. 


Ee 


Es 


Ee 


Je 


Ee 


Ee 


oO. 


Pe 


Re 


Es 


GEREHENS 
SAME 
SAME 


SAME 


WOLFE 
SAME 
SAME 
SAME 


SAME 
SAME 


WEINBERG 


FISCHER 


EPPS 
SAME 
SAME 


CAMPBELL 
SAME 
SAME 
SAME 


SAME 


CAMPBELL 


SAME 
SAME 


WOODWORTH 
SAME 
caMe 
SAME 
SAME 
Same 
SAME 


FONTANA 
SAME 
SAME 


MLINAR 


ML INAR 
SAME 
SAME 
Same 
SAME 
SAME 


MURRAY 
SAME 


ASHWAY 
SAME 


AIKEN 


BRYANT 
SAME 


REED 
SAME 
SAME 
SAME 
SAME 


SAME 


Aircraft & Missiles «¢ 


o. 


Oo. 


Ce 


Le 


Je 


Je 


Je 


Be 


Re 


ce 


THOMPSON 
SAME 
SAME 


SAME 


MCCARLEY 
SAME 
SAME 
SAME 


Save 
SAME 


BARCLAY 


JOYCE 
SAME 
SAME 
SAME 
same 
SAME 
SAME 


POLONUS 
SAME 
SAME 


ADAMS 


ADAMS 
Same 
SAME 
SAME 
SAME 
SAME 


DUNO 


SAME 


MILLER 
SAME 


RIDGEWAY 


HESSE 


WATSON 


KEACH 
SAME 


FORO 
SAME 
SAME 
SAME 
SAME 
SAME 


March 1961 


| — — — os : 
: o 
—e__/_— FF —_ of 2 
ce | oo fe Se a 
: | = i = = = & 
| es ——<— | 
" Fc el eC a) eee | "7 
Bae ee ee ee 
an, ne ie 2 i cl | 
P — — ————" xe | ga ey meee. Crs arr 

2 | a ; 
f i a i eC -= Fs 
as eS | | : i = 
; eS | 
_— ee i cr aes es 
: | = S| oe és weaea. es wee J. mnenn ie 
: ————— _ a [a a <a oa " 
4 a” —— oe: oe 
"in i 7, _, _ 
| = ee | , 


Contractors’ Director 


PRODUCT NAME OF EACH PROJECT HEAD 
* 
CONTRACTOR PROJECT PLANT $ CLASS** PRODUCT/SERVICE ENGINEERING PRODUCTION PROCUREMENT 


CORBIN CORP. CORBIN CORP, Cc 3.5 WEAPONS Ee SMITH Re LAIRD Le BOWEN 
76 PRIMROSE LANE 76 PRIMROSE LANE 
LEVITTOWN» Ne Je 877-4176 LEVITTOWN» NeJe 


877-4176 


CORBIN CORP. WEAPONS SYSe LEITCH 


Ce CORBIN 


RIVERDALE» MDe 277-7676 


| THE CORNELIUS COs PERSHING THE CORNELIUS 8 AIR COMPRESSOR 
a 550 39TH AVE. PERSHING 550 39TH AVE. Ne Eo 8 & PURIFICATION SYSe SAME SAME 
Ay MINN» 219 MINNe SU8-8611 § REOSTONE MINNEAPOLIS 21+ MINNe SUB-8611 A 3 RELIEF VALVES SAME SAME 
. | JUPITER SAME A 3 SAME SAME SAME SAME 
daft SIDEWINDER SAME A 4 AIR COMPRESSOR Re ENGLUND SAME SAME 
mete LA CROSSE SAME A 3 RELIEF VALVES Je BUYSE SAME SAME 
; | MERCURY SAME A AIR COMPRESSOR ENGLUND 


PERSHING SAME HYDRAULIC MOTOR PUMP POTTER 


CORNING GLASS WKS. 


STRATOSCOPE OPTICAL SALES DEPT. 
CORNING GLASS WKS 


CORNINGs NeYe 


TELESCOPE MIRROR 


CORNINGs Ne Yo 


2-5011 


MERCURY CORNING ELECTRONIC COMPONENT TRACKING EQUIP.’ RESISTORS e KING BROWN 
MINUTEMAN CORNING GLASS WORKS 3 CYF CAPACITORS Re OBRIEN Ke WUENSCH 
BRADFORDs PAs FO2-5571 


TARTAR NEW PRODUCTS DIVISION PYROCERAM RADOMES DYKEMAN DYKEMAN 
PROJe MERCURY CORNING GLASS WORKS 1 VIEWPORTS Ae SHOEMAKER Ae SHOEMAKER 
PROJe MERCURY CORNINGs Ne Yeo 2-5011 5 GLASS ANTENNA TELOS SAME SAME 

SAME MULTIFORM FUS SILICA ANT. DYKEMAN DYKEMAN 


CH ORDANCE® INCe COUCH ORDNANCE INCe 
3 ARLINGTON STe 36 RIVER STe 
Ne QUICYs 71s MASSe GR1-9200 BOSTON 26+ MASSe CY8-4147 


RELAYS SWITCHES BRIDGES CURTISS Ce REYNDERS 


CO6« 


Ox 6 INCe COX & COs INCe CRYSTAL OVENS Es KRAFT 
15 EAST 30TH STe 115 EAST 30TH STe TEMP. CONTROL COMPONENTS SAME SAME 
Ew YORK 109 Ne Yeo OR4-4727 NEW YORK 109 Ne Ye OR4-4727 HEATING ELEMENTS SAME SAME 


SYSTEMS» 


CRAIG INCe CRAIG SYSe INCe BCC SHELTER Ae ROBINSON Je FROST 
360 MERRIMACK ST. HAWK 360 MERRIMACK STe — 4 FME SHELTER SAME SAME SAME 
LAWRENCE» MASSs MU8-6961 LAWRENCEs MASS.» MUB-6961 


CRAIG TOOLSe INCe CRAIG TOOLS» INCe 
133 LOMITA STe 133 LOMITA ST. 
EL SEGUNDO, CALIFe SP2-2585 EL SEGUNDO» CALIFe 


SPECIAL TOOL EQUIP 


SP2-2585 


RES 


CENT ENGe & RESe COe ATLAS CRESCENT ENGe & RESe COe c 45 TRANSDUCERS~EQUIP. Re THOMAS Me BENNETT Je WASCKERMAN 
5440 Ne PECK RDe MINUTEMAN 5440 Ne PECK RDe A 5 SAME SAME SAME SAME 
EL MONTEs CALIFe GI3-6141 BEAGLE EL MONTEs CALIF. 5613-6141 A 5 SAME SAME SAME SAME 
MAULER SAME a 5 SAME SAME SAME SAME 
CENTAUR SAME 8 5 SAME SAME SAME SAME 


f CROMER MFGe & ENGe INCe HOUND DOG CROMER MFGe & ENGe INC. c COOLING TANK ATTRIDGE SEWART BEATTY 
> 2138 Es 88TH STREET TITAN 2138 E. 88TH STREET 8 & PLATFORM SAME SAME SAME 
; LOS ANGELES 2° CALIF eLU2-5383 § AEROBEE LOS ANGELES 20 CALIFs LU2-5383 C 2 FUEL TANK SAME SAME SAME 
MINUTEMAN SAME c & FILTER SAME SAME SAME 

SAME C 24 LOX CLEANING Ce MARSH Ee CARNNAHAN He BEATTY 


CRYOGENIC ENGRe CO. CRYOGENIC ENGRe CO. c 4 LIQe HYDROGEN HELIUM EQUIPs Ge MORDHORST Ke LEONARD Es GEIGLE 
O We 28TH AVE. 200 We 48TH AVE. 4 TANKS SAME SAME SAME 
DENVER 169 COLO. CH4-8691 DENVER» 16% COLO> 1 4 VALVES SAME SAME SAME 
SAME & LINES SAME SAME SAME 

SAME 4 TRAILERS SAME SAME SAME 

SAME & LIQUEFTIERS SAME SAME SAME 

SAME 4 CRYOSTATS SAME SAME SAME 


CRYOTRONICS B 5 He ANALYSER MCINTOSH Ke LEONARD Es GEIGLE 
202 We 48 42 FLOW SAME SAME SAME 
DENVER» 16» LIQUID LEVEL SAME SAME SAME 


wi 


COLOs 


CH4-8691 


CUSTOM SCIENTIFIC INSTe INCe CUSTOM SCIENTIFIC 
541 DEVON STe 541 DEVON STe 
KEARNY» NEW JERSEY WY1-6402 KEARNY» NEW JERSEY WY1-6403 


INSTe 


INCe PHYSICAL TEST INSTRUMENTS NOVOTNY REICHERS SABELLA 


CUSTOM TOOL & MFGe COs POLARIS CUSTOM TOOL & MFGe COs 3 JETEVATORS» NOZZLES Ce ANDERSON Re WILLIAMS Re SENN 
2291 Ne 2NDe STe PERSHING 2201 Ne 2ND STeo 3 JET VANE ASSYSe SAME SAME SAME 
MINNEAPOLIS ll» MINNeJA1-3591 B TERRIER MINNe lls MINNe JA1-3591 3 NOZZLE ASSYSe SAME SAME 


RESEARCH DIVe CERAMIC COATING PROCESS 
° 2213 Ne WASHINGTON ELECTRO-CHEM MACH 
MINNe lle MINNe JA1-3591 PLASMA-JET METALL 


CYLINDERS» INCe 
O We BLANCKE STe 1600 STILES STe 
LINDEN» Ne Je 


DEEP DRAWN CYLINDER 


WA5-1780 


DACO INSTRUMENT CO. DACOLNST CO. c 5 SG A DEVICE Je BIEGER Es PIRNER Se CATANESE 
TILLARY & PRINCE STSe TILLARY & PRINCE STSe 6B 23 SERVO ASSYSe SAME SAME SAME 
BROOKLYN le Ne Ye UL5-8350 BROOKLYN le Ne Ye UL5-8350 


SYSTEMS 


ATA-CONTROL INCe TITAN 2 DATA=-CONTROL SYSTEMS INC. NOSE CONE CHECK-OUT EQUIP, Re RUNYAN Je LINARDUCCI De. FORSHAW 
AST LIBERTY STe POLARIS EAST LIBERTY STe 5 GROUND TELEMETER EQUIP. SAME SAME SAME 
ANBURYs CONNe P13-9241 DANBURYs CONNe P13-9241 


ome 


DAVIDSON OPTRONICSs INCe 


TITAN DAVIDSON OPTRONICS» INC. A 5 MISSILE ALIGNMENT SYS. De DAVIDSON Ae BENGSTON 
2223 RAMONA BLVD. THOR 2223 RAMONA BLVD. 4 SAME SAME 
MINUTEMAN WEST COVINAs CALIFe €07-7281 € SAME SAME 
WEST COVINA» CALIFe £D7-7261 § SERGEANT SAME A SAME SAME 
ATLAS SAME & SAME SAME 
scout SAME o SAME SAME 
: PERSHING SAME » SAME SAME 


* Code for Approximate Contract Dollar Value ** Product Class 


A—$10,000—$ 50,000 C—$100,000-—$500,000 E£—$1 —$10 million G—$25—$50 million |—$75 —$100 million K—Over $250 million 1—Airframe 3—Guidance 5— Instruments 
B — $50,000 — $100,000 D—$500,000—$1 million F—$10—$25 million H—$50—$75 million }—$100—$250 million 2—Propulsion 4—GSE 
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Contractors’ Directory 


CONTRACTOR 


THE Je He DAY COe 
4932 BEECH STREET 


CINCINNAT! 129 OHIO REI~-5300 


DAYSTROMs INCORPORATED 
430 MOUNTAIN AVE. 


MURRAY HILL» Ne Jeo CR3-8800 


DELAVAN MFG. CO. 
811 FOURTH STREET 


We DES MOINES» 10WA CR4-156) 


DELS TUMBLING SERVICE 
232 NORTH ROSEMARY 


DEARBORN 66 MICHe 102-5537 


DFLTA 
416? 


DESIGN» INCe 
ADAMS AVE. 


SAN DIEGOs CALIF e AT3~-3193 


OESIGNER FOR INC 
424) Fill N PeWAY 
CLEVELANE « OHIO SH9-0790 


STRY COs 


DIAMOND 
CONN. AVE 
WASHINGT 


OIEBEL DIE & MFC 
OAKTON STe 


Re Ihle 1N3=-3190 


INCe 
ADAAY 
CITYs Ss 


ELECTe DIVe 


Mle 


SCIENTIFIC 
I 0 ST. 


» CALIFe 


AIRCRAFT 
EAN PK. B 


DOUGLAS MICROWAVE CO. 
252 EAST THIRD STe 
MTe VERNON, Ne Yo 


INCe 
MO08-6900 
THE DOW CHEMICAL COs 


MIDLANDs MICHe 


PROJECT 


BomaRc 
LOCKHEED 
scout 
JUPITER 
SATURN 
ATLAS 
TITAN 


BOMARC 
GREEN QUAIL 
SNARK 


scout 
REDSTONE 
PERSHING 
mace 
MINUTEMAN 
WP TTER 


FIREFLY 


PERSHING 
BULLPUP 
POLARIS 


Davy CROCKFETT 
TALOS 
TERRIER 


TITAN 
ATLAS 
THOR 
REDSTONE 
PERSHING 
MINUTEMAN 
POLARIS 


JUPITER 
MERCURY 
POLARIS 
APLE SERIES 
POLARIS 
MERCURY 


TERRIER 
MERCURY 
POLARIS 
ISCOVERFe 
FIREBEE 


cryeaot 
NIKE 
SATURN -~Iv 
ENTE 
THOR=DELTA 


PFEUS 


THOR-DELTA 


NIKE HERCULES 
xM<50 


ATLAS 
HAWK 
TITAN 
BOMARC 


THE Je He DAY COMPANY 
4932 BEECH STREET 
CINCINNATI 122% OHIO 


CONTROL SYSe DIVe 
4455 MI@AMAR RD, 
LA JOLLA CALIFe 


DAYSTROM-wWIANCKO ENGe 
255 HALSTEAD AVE. 
PASADENAs CALIF es 

SAME 

SAM 

SAME 

SAME 


DELAVAN MFG. CO. 
811 FOURTH STREET 
WEST DES MOINES®s L&e 


DELS TUMBLING SE 
232 NORTH RO 
DEARBORN 6+ 


RVICE 
SEMARY 


MICHe 


DELTA DESIGNe INCe 
3163 ADAMS AVE. 
SAN DIEGOs CALIFe 


DESIGNERS FOR I[NDUSTe 
4221 FULTON PKWYe 
CLEVELAND 9%» OHIO 

SAME 

Same 

SAME 


DEVICE DEVELOP. CORP. 
428 BOSTON POST RD. 
WESTON 935 MA 


DEVILBISS CO.« 
5741 RUSSELL AVEe 
DETROIT lle MICHe 


DEV TEKe INCe 
5720 PRECISION RDe 
ORLANDOse Flac 


DIAMOND ORDNANCE FUSE 
CONNe AVEs & VAN NESS 
WASHINGTON® De Co 


DIEBEL DIE & MFGe COe 
6505 OAKTON ST. 
MORTON GRe ILLe 


OLT=MCOe INCe 
911 BROADWAY 


KANSAS CITYs MOe 


DONNER SCIENTIFIC COs 
888 GALINDO STe 
CONCORD» CALIFe 

Same 

SAME 

SAME 

SAME 

SAME 

SAME 

SAME 

Same 

SAME 

SAME 


DORSETT ELECTRONICS 
119 We BOYD 
NORMAN» OKLAe 

SAME 

SAME 


SANTA MONICA DIVe 
3900 OCEAN PF ALVD. 
SANTA MONICAs CALIF e 
SAME 
Same 


TULSA DIV. 
2000 Ne MEMORIAL DR. 
TULSAs OKLA. 


CHARLOTTE DIVe 
1820 STATESVILLE AVE. 
CHARLOTTE®s Ne Co 


DOUGLAS MICROWAVE CO. 
252 EAST THIRD STe 
MTs VERNON» Ne Yo 


MADISON PLANT 
COLLEGE & WEAVER STS. 
MAes Ile 


BAY CITY PLANT 

904 PATTERSON AVEs 

BAY CITYs MICHe 
SAME 


GL4-0421 


C06 


EL5-7186 


CR4-1561 


102-5537 


AT3-3193 


SH9-0700 


TW3-0300 


TR3-2100 


GA5-7531 


LAB. 


—M2-8000 


1N3=3100 


HA1-0011 


MU2-6161 


JE4-3750 


Ex9-9311 


TEL-1616 


FR6-8471 


™08-6900 


GL2-5190 


Tw3-3501 


PRODUCT 


ciasse« PRODUCT/SERVICE 


SOLID PROPELLANT MIXERS 


MAGSENSE DETECTOR 


ACCELRMTR. PRESS 
ACCELEROMETERS 
PRESS TRANS. 
SAME 
SAME 
STATIC TEST 
SAME 


TRANSs 


EQUIP. 


PROPELLANT INJECTOR 
FUEL NOZZLES 
SAME 


PRECISION FINISHING 


PROGRAMMER 

FREQ. STe 
SAME 

FREQ. STANDARD 

MISSILE CHECK O 
SAME 


MISSILE CHECKOUT 


PHOTOMETRIC MEASUREMENTS 


REUSABLE META 


PRINTED CIRCUITS 
SaMe 
SAME 


FUSING 
SAME 
SAME 


PRECISION METAL 


AUTOMATIC CHECK-OUT EQUIPMENT 


ACCELEROMETERS 
SAME 
SAME 
save 
SAME 
SAME 
SAME 


Same 
SAME 

ANGULAR ACCELFEROM. 
SAME 

ACCEL. SWITCHES 
SAME 


TELEMETRY 
SAME 
SAME 
SAME 
Sawe 


” SYSTEM 
SAME 
2ND STAGE 
SYSTEM 
SAME 


2NDe 3R0 STAGES 


MICROWAVE COMPONENTS 


EXTRUDED Ale SKIN PANELS 


PLATFORMS HOUSINGS 
EQUIPMENT SUPPORTS 
CONTAINERS 

Same 


Ee 


NAME OF EACH PROJECT HEAD 
ENGINEERING PRODUCTION PROCUREMENT 


BARBER 


NAKASONE 


ROTHWELL 
AME 
Same 


BLAUVELT 
SAME 
SAME 
SAME 
SAME 
SAME 


HOLT 


CORNELIUS 


GOLOSBY 
Same 
SAME 


STROHMAYER 


BENBOW 
WEILER 
THOMAS 
DELAMETER 
HOOPER 


PUGLIST 


JAMTAAS 
SAME 


DOUGLAS 


LEHNHAROT 
SAME 
SAME 
SAME 


SPURLOCK 


MAHLER 


CONLEY 
Sawer 
SAME 


CREIGHTON 


SAME 
SAME 
SAME 
SAME 


RICHEY 


HENDLIN 


HARRIS 


MATTSON 
SAME 
SAME 
same 


Aircraft & Missiles 


CHAFFIN 


BIERMACHER 


OITTMER 
SaMe 
SAME 


FERGUSON 
SAME 
SAME 
SAME 
SAME 


MCTAVISH 


HORTON 
SAME 


VANSTEE 


SCHWERIN 
SAME 
SAME 

SAME 
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CONTRACTOR 


DRESSEN-BARNES CORP. 
250 Ne VINEDO AVE. 


PASADENA 8» CALIFes MU1-0643 


DUNBAR KAPPLE DIVISION 
ISLAND AVE. 


BATAUIAs IlLe TR9-5400 


DUNCAN ELECTRIC COe 
2530-32 Ne ELSTON AVEs 
CHICAGO 475 Ille 012-5620 


DUNLAP & ASSOCIATES INC. 
429 ATLANTIC ST 


STAMFORD» CONNes F16-9271 


OU PAGE PRECISION PRODUCTS 
32° N WEBSTER STe 


NAPERVILLE» ILie EL$-2170 


DYNATECH CORP. 
639 MASSACHUSETTS AVE. 
CAMBRIDGE 395 MASSe UN8-8050 


DYNATRONICSs INCe 
Pe Oe BOX 2566 


ORLANDO®s Flas TE8-1190 


OYNISCOs INCe 
42 CARLETON STe 


CAMBRIDGE 429 MASSe UN4&-7260 


THE EAGLE-PICHER CO. 
AMERICAN BUILDING 
CINCINNATI» OHIO 


EASTMAN KODAK COs 
342 STATE STe 
ROCHESTER Ge Ne Yeo 


LO2-6000 


EDER INSTRUMENT CO. 
2293 Ne CLYBOURN AVEs 


CHICAGO 14s Iile EA?-2131 


EIDAL MANUF. COs 
250 WOODWARD RD. 
ALBUQUERQUE +s Ne 


INCe 
SeEe 


Me CH2-5223 


EITEL-MCCULLOUGHs INCO 
301 INDUSTRIAL WAY» 


SAN CARLOS» CALIFe LY1-1451 


ELCO CORP. 
M ST. BELOW 
PHiLAes PA. 


ERIE AVE. 
CU9=5500 


ELECTROID CORP. 
95 PROGRESS STe 


UNION® Ne Je MU6-86290 


ELECTRO=MECHANICAL RESeo 
Pe. OO BOX 3041 
SARASOTAs FLlAs 


INCe 


R16-1148 


ELECTRO-MINIATURES CORP. 
640 HUYLER STe 


Se HACKENSACK» Ne Je HU9-7770 


PROJECT 


OC POWER SUP. 


TITAN 
ATLAS 
SATURN 


MERCURY 


POLARIS 


HAWK 


DYNASOAR 


ATLAS 
POLARIS 
MERCURY 
TERRIER 
MOBIDIC 
BOMARC 
COPPERHEAD 


TITAN 
SUBROC 
BULLPUP 

PIN CUSHION 
HAWK 
SPARROW 


scour 
BULLPUP 


SKYBOLT 
POLARIS 
Haw 
suBROC 


* Code for Approximate Contract Dollar Value 


A— $10,000 —$ 60,000 C—$100,000— $500,000 £—$1 —$10 million G—$25—$50 million 1—$75 —$I00 million K—Qver $250 million 
B — $50,000 -~-$100,000 D—$500,000—$1 million F—$10—$25 million H—$50—$75 million J—$100—$250 million 
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DRESSEN-BARNES CORP, 
250 Ne VINEDO AVE. 


PASADENA 8s CALIF es MU1-0663 


DUNBAR KAPPLE DIVISION 
ISLAND AVE. 
BATAUIAs ILI 


TR9-5400 


DAVENPORT MFGe [0Ve 
2530-32Ne ELSTON AVEs 


CHICAGO 47» ILLe DI2-5620 


UNLAP & ASSOCIATES INCe 
429 ATLANTIC STe 
STAMFORD. CONN. 

SAME 
SAME 
SAME 
SaMe 


FL6-9271 


DUNLAP & ASSOC. 
1531 THIRO ST. 
SANTA MONICA’ 


INCe 


CALIFse EX3-0166 


OU PAGE PRECISION PRODUCTS 
320 NORTH WEBSTER STREET 
NAPERVILLEs ILLINOIS EL5=-2170 


DYNATECH CORP, 
639 MASSACHUSETTS AVE. 


CAMBRIDGE 39+ MASSe UNB-8050 


DYNATRONICSs INCe 
P. Oe BOX 2566 
ORLANDO» FLA 

SAME 

SAME 

Save 

SAME 


SAME 
SAME 
Same 
SAME 
SAME 
SAME 


SAME 
SAME 


DYNISCOs INCe 
42 CARLETON STe 


CAMBRIDGE 42+ MASS. UNS=7260 


THE EAGLE-PICHER COo 
C & PORTER STS. 


JOPLINe MOe MA3-8000 


EASTMAN KODAK COs 
343 STATE STe 
ROCHESTER 4» Ne 


Ye L02-6000 


EDER INSTRUMENT CO. 
2293 Ne CLYBOURN AVEs 


CHICAGO 14s Iile €A7-2131 


EIDAL MFG. 
BOX 1299 
ALBUQUERQUE, 


CO5e INCe 


Ne Me CH2-5223 


EITEL MCCULLOUGH 
301 INDUSTRIAL way 
SAN CARLOS» CALIFe 


INCe 


LY1-1451 


ELCO CORP. 
M STs BELOW ERIE AVE. 
PHILAss PAs 

SAME 

SAME 

SAME 

SAME 


Cu9=5500 


Same 
SAME 
SAME 
SAME 
SAME 
SAME 


ELECTROID CORP, 
Pe Oe BOX 442 


UNION» Ne Je MUB-290 


ELECTRO-MECHe RES. 
Pe O« BOX 3041 
SARASOTAs Flas 


INCe 


R16-11468 


ELECTRO-MINIATURES 

640 HUYLER ST. 

Se HACKENSACK s Ne 
SAME 


Je HU9-7770 
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PRODUCT 
CLASS** 


2 
2 
2 


_ 
s 


PRODUCT/SERVICE 


1ST & 2ND STAGE FUEL SYS. 
FUEL PRESSURIZATION SYS. 
2ND STAGE TRANSs SYS 


INSTRUMENTATION 
POWER SUPPLIES 
IRON PROPULSION 


HUMAN FACTORS RGD ANALYS 
SAME 
SAME 
SAME 
SAME 
SAME 
SAME 


SAME 
Same 


HYDRe FITTINGS FLEX HOSE 


ENGINEERING 


ANTENNA SYSe MODIFs 
BALLOON RETRANSMe SYSe 
PCM TELe RCDGs SYS~e 
CAMERA TIMING EQUIP. 
HI-GAIN TEL «+ ANTENNA 
RF POWER MONITORS 
HI-GAIN ANTes SYSe 


SIGNAL ENCODING DEV 
AUTOMATIC DISCe CALIBRATOR 
CENTRAL TIMING SYSe 

RADIO TRANSMITTER 

PCM DATA TECHNOES 

INST« ANTENNA SYSe 


TERMINAL TIMING UNITS 
PCM DATA CONVERSION STUDY 


STRAIN GAGE PRES. 
SAME 
SAME 


INSTe 


SPECIAL PURPOSE BATTERIES 


I R TRANSMITTING MATERIALS 


INSPECTION INSTRUMENTS 


TRAILER 


KLYSTRONICS TRAVELING 


CONNECTORS 
SAME 
Sawe 
SAME 
SAME 
SAME 
SAME 


SAME 
same 
Same 
SAME 
SAME 
SAME 


SOLENOID 
SOLENOID RELAY ACTUATOR 


TELEMETRY» DATA HANDLING 


SLIP RING ASSY 
HI-TEMP MOLDING 
SLIP RING AaSSY 
ROTARY SWITCH 


TUBES 


Contractors’ Directo 


NAME OF EACH PROJECT HEAD 
ENGINEERING PRODUCTION PROCUREMENT 


st 


Ee 


He 


Je 


Je 
Se 
Je 


MIDDLECOFF As WEB 


HUTCHISON Re 
SAME 


SAME 


EGERTON 
SAME 
SAME 


CARLSON 
SAME 
DAVENPORT 


Re CZARNECKI 
SAME 


Re CZARNECK 


TOLCOTT 
ELY 
YARNOLD 
ELY 
TOLCOTT 
ey 
YARNOLD 


WULFECK 
SAME 


SCHROEDER WM. DIETER 


TURNER 


BALES 
ROCHE 
WILLIARD 
GILBREATH 
BALES 
PAYNE 
BALES 


GILBREATH 
WILLIARD 
GILBREATH 
CHEN 
WILLIARD 
BALES 


ROCHE 
GILBREATH 


MORRIS 


PASTAN 
SAME 
SAME 


RE IFENEDER STREIFENEDER 


TAYLOR He PEDERSON We 


RUEHLEMAN 
SAME 
SAME 
SAME 
SAME 
SAME 
SAME 


He MUSNITSKY 
SAME 
Same 
SAME 
SAME 
SAME 
SAME 


He 


SAME 
SAME 
SAME 
SAME 
SAME 
SAME 


SAME 
SAME 
SAME 
SAME 
SAME 
SAME 


BARTA 
SAME 


Fe ALVAREZ 
SAME 


RECTOR 

GENARO 

RECTOR 
SAME 


Fe SCOTT 
SAME 
SAME 

Ve DELONGIS 


** Product Class 
1—hAirframe 3—Guidance 5— Instruments 
2—Propulsion 4—GSE 


THOMP SON 


BELKER 
SAME 
SAME 


NOVA 
SAME 
NOVA 


Be SCHWEISTHAL 


We REED 
Ae WATSON 
LIAISON 
We 
Ae 


REED 
WATSON 
SAME 
SAME 


REE 
SAME 
SAME 
SAME 
SAME 


WATSON 


STREIFENEDER 


MUFF 


MARKS 
SAME 
Same 
SAME 
SAME 
SAME 
SAME 


SAME 
SAME 
SAME 
SAME 
Save 
SAME 


ATANASIO 

FENIMORE 

ATANASTO 
SAME 
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Contractors’ Directo 


CONTRACTOR 


ELECTRONICS CORP. OF AMER. 
1 MEMORIAL DR 
CAMBRIDGE» MASSe« UN4-8000 


ELECTRONICS SPECIALITY 
5121 SAN FERNANDO RDe 
LOS ANGELES 395 CALe 


CO« 


CH5-3771 


ELECTRONIC TUBE CORPS 
1200 & MERMAID LANE 


PHILAs 185 PAs CH7-6800 


ELECTRONICS DEVELOPMENT CORP. 
3743 CAHUENGA BOULEVARD 
Ne HOLLYWOODs CALIFs TR7-3223 


ELECTRO-PULSE INCORPORATED 


6711 SEPULVEDA BLVD. 

LOS ANGELES 4559 CALIFOR8-2244 
ELECTRO TEC CORP. 

10 ROMANELLI AVE. 

Se HACKENSACK» Ne Je HU7=-4940 
ELLIOTT ENGINEERING COe INCe 
2800 Es CENTURY BLVD. 
LYNWOOD» CALIF .s NE6-0231 


ELLISON DRAFT 
548 We MONROE 
CHICAGO 6% 


GAGE COe INCe 
STe 


TlLLe RA6-2296 


EMERSON ELECTe 
8100 FLORISSANT 
STe LOUIS 36s 


MANUF « 
AVE. 
MO. 


CO6« 


€01-1600 


68 vI 


ENFAB INC. 
469 Es BROKAW 2D. 
SAN JOSEs CALIFe 


ENGe SERVICE INCe OF 
21556 TELEGRAPH RD. 
JTHFTELDs MICHe 


AMER. 


KE2-1300 


EQUIPTO ELECTes 
319 Ne WEBSTER 


NAPERVILLEs ILLe 


ORP. 
ST. 


EL5-7400 


ESPEY MFGe G& ELECTs COe INCe 
SARASOTA SP. Ne Yo 
EXACTEL INSTRUMENT CO. 


165 EVELYN AVE. 


MOUNTAIN VIEWs CALIF «YO8-6558 
EXCELLEX ELECT. INCe 

88-06 VAN WYCK EXPRESSWAY 
JAMAICA 185 Ne Yo AX1=-3585 
FaBRI RES. LABe INCe 

1000 PROVIDENCE HGwY. 

DEDHAM, MASS. D46-5500 
FAIRCHILD CAMERA & INST. CORP. 
$80 MIDLAND AVE. 

YONKERS» Ne Yeo 26-0201 


72 


PROJECT 


MIDAS 
SIDEWINDER 
REDEYE 


LACROSSE 


LACROSSE 
LACROSSE 


NIKE HERCULES 
MINUTEMAN 
SERGEANT 


TARTAR 

HAWK 

ROMARC 

NIKE HERCULES 
COURIER 


MACE 
POLARIS 


TARTAR 
NIKE-ZFUS 


POLARIS 


TITAN 


HONEST JOHN 
IMP. HONe JOH 
LITTLE JOHN 
MISSILE A 

GAM 72 
POLARIS 


HAWK 
SPARROW 
MINUTEMAN 


MERCURY 


POLARIS 
TITAN 
SNARK 


PLANT 


ELECTRONICS CORP. OF A 
1 MEMORTAL DR. 
CAMBRIOGEs MASSe« 


RELAY DIV. 
5121 SAN FERNANDO RD. 
LOS ANGELES 39+ CALs 


RADIATING SYSe DIVe 
5121 SAN FERNANDO RD. 
LOS ANGELES 39s CALIFe 


EEMCO DIVISION 
4612 We JEFFERSON BLVD 
LOS ANGELES 16s CALIF. 


TECHNICRAFT DIVISION 
116 WATERBURY ROAD 
THOMASTON» CONN. 
SAME 
SAME 


ELECTRONIC TUBE CORP. 
1200 Es MERMAID LANE 
PHILAs 185 PAs 


ELECTRONICS DEVELOPMEN 
3743 CAHUENGA BOULEVAR 
Ne HOLLYWOODs CALIF. 


ELECTRO-PULSE INCORPOR 
6711 Se SEPULVEDA BLVD 
LOS ANGELES 455 CALIF. 


ELECTRO-TEC CORP. 
Ue Se HWYe le BOX 667 
ORMOND BCHe FLAs 

ELECTRO- 
HWY. 460 
BLACKSBURG» 


CORP. 


VAs 


ELECTRO-TEC CORP. 
10 ROMANELLI AVEs 


Se HACKENSACK s Ne Jo 


ELLIOTT ENGe COs INCe 
Pe O« BOX 179 
DENVERs COLO. 
ELLIOTT ENGe COe INCe 
Pe Oc BOX 2071 


SAN DIEGO» CALIFe 


ELLISON 
548 We 
CHICAGO 


DRAFT GAGE CO. 
MONROE STe 
60 IlLe 


ELECTRONICS & AVIONICS 
8100 FLORISSANT AVE. 
STe LOUIS 369 MOe 

SAME 

Same 

SAME 


EMMCO PLASTICS 
686 VINE STe 
EVERETT» MASS« 


CORP. 


ENFAB INCe 
460 Es BROKAW RD. 
SAN JOSEs CALIF. 


SAME 
SAME 
SAME 


ENGINEERING SER. INC. 
21556 TELEGRAPH RD. 
SOUTHFLDs MICH. 


EQUIPTO 
219 Ne 


ELECT. CORP. 
WEBSTER STe 


NAPERVILLEs ILL 
SARATOGA INDUST. DIVe 
BALLSTON & CONGRESS AV 
SARATOGA SP. Neo Yo 
SARATOGA SEMICOND. DVe 
SAME 
SAME 
EXACTEL INSTRUMENT CO. 
185 EVELYN AVE. 
MOUNTAIN VIEWs CALIF. 
EXCELLEX ELECT. INC. 


#8-06 VAN WYCK EXPWY. 
JAMAICA 189 Ne Yo 


FABRIC RESEARCH LAB. 
1000 PROVIDENCE Hwy. 
DEDHAM, MASS. 


INDUST=PRODUCTS DIV. 
580 MIDLAND AVE. 
YONKERS» Ne Yeo 


MER. 


UN4-8000 


CHS-3771 


CH5=-3771 


RE3-0151 


AT3=-4315 


CH7-6800 


T CORP. 
1?) 


TRI-3223 


ATED 


ORB-2244 


ORM-1771 


PR2-8208 


HUM=4940 


RA6-2296 


DIVe 


CO1-1800 


DUS-1660 


CY5-1801 


OF AMER. 


KE2-1300 


EL5-7400 


ESs 


yOs8-6558 


Ax1-3585 


DA6-5500 


GR6-0201 


$* 


> oro 


fal 


ammm 


on 


ral 


ra) 


PRODUCT PRODUCT/SERVICE NAME OF EACH PROJECT HEAD 
CLASS** ENGINEERING PRODUCTION PROCUREMENT 
3.5 INFRA-RED 
35 SAME 
35 SAME 
"ELAYS HUCKABEE STRANO MATTERN m 
. , 
3 SWITCHES MARGERUM STRANO MATTERN 
& SWITCHES & ANTENNAS SAME SAME SAME - 
3 PUMP MOTOR MAURIC BLASNICK FREESE 
3 SAME SAME SAME SAME 
3 SAME SAME SAME SAME 
3 WAVEGUIDE VILKAITIS ROSSI JACQUES . a 
3 ANTENNA SHRIER SAME SAME 
3 WAVEGUIDE VILKAITIS SAME SAME 
34 SAME PFUND SAME SAME i 
“ SAME SHRIER SAME SAME 
5 OSCILLISCOPE Re RUDE Re MILLER Ae HOLMES 
5 SAME SAME SAME SAME 
5 WIDEBAND TRANSMISSION SYSe 
4 SIMULATOR SYSe DESIGN Be. BAILEY Es PLEHAL Se GREEN 
PRECISION SLIP RING Re CALDWELL Ae BUCKLEY Ae BENCIVEGNA 
COMMUTATOR ASSY. 
MINe RELAYS 
SLIP RINGS Je CARPENTER Je BELL Te MANTE 
COMMUTATOR 
PRECISION SLIP RING Ge MERKER Ve HAAG Ge PARIGORIS 
BRUSH BLOCK & COMMe ASSe 
2 4 BELLOWS & DUCTING Ce ROBINSON We SHARLE Ae JUDKINS 
2 4 BELLOWS & DUCTING Ae JUDKINS 
DRAFT GAGES Me COCO Re COCO Me COC 
5 
1 DESIGN & DEVEL>s MFGe Ce KOWERT We DROEGE Je ALLES 
1 SAME SAME SAME SAME 
1 SAME Os BROWN SAME SAME 
1 MOTOR TUBE SAME SAME SAME 
3 PONER SUPPLY Ge MALLEY Ge MALLEY SAME 
2 STRESS ANALYSIS We LEONG We LEONG SAME 
COMPONENTS 
SAME 
SAME 
2 CHARGE SUPPORTS Me CUTLER Re TAYLOR Re MILLER 
ENGINEERING SERVICES Je GRUM 
5 ELECTRONIC ENCLOSURES 
TRON=CORE COMP. De CAVENHAUGH Je CANTERINO Je FAMORE s 
POWER SUPPLIES 
SILICON FENDER DIODES We JAMES 
SILICON POWER REC. Ce SPANGENBERG 
- 
oe 
+ 
13 5 RECEIVER 
DRAG BRAKE MTLS Me COPLAR 
PARACHUTE IMPACT RES. He MORGAN 
QUARTZ DRAG MTLS DEVEL. Eo KASWELL 
45 FMA CAMERAS Le SHANK He OSHAN 


FLIGHT ANALYZER 


Aircraft & Missiles 


March 1961 
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PRODUCT 
CONTRACTOR PROJECT PLANT s* a PRODUCT/SERVICE 
CLASS 
FAIRCHILD CONTROLS CORP. SATURN FAIRCHILD CONTROLS CORP. C 3. RATEGYROS TRAN. 
225 PARK AVE. MERCURY 225 PARK AVE. c 5 PRESSURE MONS. 
HICKSVILLE» Ne Yeo WE8-5600 BATLAS HICKSVILLE® Ne Yo WE8-5600 B 5 POTENTIOMETERS 
i JUPITER SAME 8 - SAME 
- PERSHING SAME c 5 SAME 
REDSTONE SAME * 5 POTENTIOMETERS 
i THOR SAME c 5 SAME 
SNARK SAME 8 5 SAME 
SERGEANT SAME s 5 SAME 
NIKE-HERCULES SAME 8 5 SAME 
TITAN SAME ~ SAME 
BOMARC SAME B 5 SAME 
SIDEWINDER SAME c 5 ACELLEROMETERS 
FALCON FAIRCHILD CONTROLS CORP. 5 PRECISION SECTORS 
TERRIER 6111 E« WASHINGTON BLVD. - 5 TRANSDUCERS 
TARTAR LOS ANGELES» CALe RA3-5191 B 5 SAME 
FALCON SAME 5 PRECISION POTEMOMETERS 
FAIRCHILD ENGe & AIRRLANE CORP) FAIRCHILD AIRCRAFT & MIS DV. G1 4 SURVEILLANCE SYSe 
; 
HAGERSTOWN» MD. RE3-3600 HAGERSTOWN» MD. RE3-3600 
FAIRCHILD ASTRONICS G 3.5 GUIDANCE CONTROLS 


WYNANDANCHs Ne Yo MI3-7171 


FEDERAL SCIENTIFIC CORP. FEDERAL SCIENTs CORP. 
615 We 131ST. STREET 615 We 131ST STREET 
NEW YORK 27+ Ne Yeo AU6-4400 NEW YORK 27+ Ne Yo 


FEDERAL SCREW PRODUCTS INC. FEDERAL SCREW PRODUCTS INCe 
3917 Ne KEDZIE AVE. 3917 Ne KEDZIE AVEs 
CHICAGO 18,5 ILle IRB-57446 CHICAGO 18% ILLINOIS IR8-5744 


THE FIRESTONE TIRE & RUBBER COBCOPPORAL GUIDED MISSILE DIV. 
1200 FIRESTONE PKWYe 2525 FIRESTONE BLVD. 
AKRON 17+ OHIO HE4-1671 LOS ANGELES» CALe LU3-4411 


PHASE MEASUREMENT EQUIP 


ANALYZER 


HARDWARE FOR ELECTRONICS 


COMPLETE SYSe 


ENGINEERING PRODUCTION PROCUREMENT 


Contractors’ Directory 


NAME OF EACH PROJECT HEAD 


Me LEVITT 
Re GITUN 
Re QUINN 
SAME 
SAME 


SAME 
SAME 
SAME 
SAME 
SAME 
SAME 
SAME 


Re SULLIVAN 
Re AUGUST 
* SAME 


SAME 
SAME 


Re SMITH Ce SLICK Ce MURRAY 


He HAUCK Ce BERNARDI Be KIMBALL 


He BICKEL SAME SAME 
Re VOGEL Ve DADO We WIPUER 


Me YANCEY Re KUNTZ Je ESTERLY 


FLEXCOs INCe ATLAS FLEXCOs INC. 
7856 SALT LAKE AVE. TITAN 7856 SALT LAKE AVEs 
HUNTINGTON PK» CAL. (LU3-15046 BMINUTEMAN MAN HUNTINGTON PKe CALe LU3-1504 


SAMOS SAME 


FLIGHT REFUELING INCe ATLAS FLIGHT REFUELING INCe 
Pe Oo BOX 1701 THOR P. Oe BOX 1701 
BALTIMORE 36 MD. $06-5000 BSATURN BALTIMORE 35 MDe 


FLORIDA CHEMISTS & ENGe INCe BOMARC FLORIDA CHEMse & ENGe INCe 
645 RUGBY AVE. 645 RUGBY AVE. 
ORLANDOs Flas GA5-1595 ORLANDOs FLAs GA5-1595 


FOOD MACHe & CHEM. CORP. scout ORDNANCE DIVe 

1105 COLEMAN AVE. HAWK 1105 COLEMAN AVEs 

SAN JOSEs CALIF. CY¥4-8124 BMAULER SAN JOSEs CALIFe CY4-8124 
PERSHING SAME 
BOMARC SAME 
THOR SAME 


TITAN SAME 


ATLAS SAME 
MINUTEMAN SAME 


BLUE SCOUT SPACE SYS AERONUTRONIC DIV. 
LUNAR CAPSULE FORD ROAD 
ICBM DECOYS NEWPORT BEACH» CALIF. 


if FRONTIER ELECTRONICS COo FRONTIER ELECTRONICS COs 
. 4600 MEMPHIS AVE. 4600 MEMPHIS AVE. 
CLEVELAND 9» OHIO CLEVELAND 9» OHIO 


FORD MOTOR CO- SHILLELAGH WEAPON SYS AERONUTRONIC DIVe 
FORD ROAD FORD ROAD 
NEWPORT BEACHs CALIF .«OR5~1234 NEWPORT BEACHs CALIFs OR5-1234 


FRANKLIN PIBRE-LAMITEX CORP. THOR-ABLE FRANKLIN FIBRE-LAMITEX CORP. 
18TH & MARKET STS. NIKE ZEUS 129 LAFAYETTE STSe 
WILMINGTON, DELs OL8-5269 BPOLARIS Ne Yo 135 Ne Yo CA6~-4376 


A 1234 


G 


E 


a 
A 
A 


3 
3 
3 


NNN 


Perrrer 


-* 


3 
3 
2 


DUCTING 
GASKETS» SEALS 
DUCTING 

SAME 


FUELING DISCONNECTS 
SAME 
SAME 


HYDRAULIC FLUID 


ERECTOR-LAUNCHER 
TRACKED LOADER 

TRACKED CARRIER 
TRACKED CARRIER 
ERECTOR-LAUNCHER HYOR 


TRANSPORTER-ERECTOR TRLR 
PROPELLANT BLENDING EQUIPs 


DESIGN STUDY 


ENGINE HANDLING EQUIP. 


PRIME CONTRACTOR 


SYSe INTEGRe PAYLOAD & TEST 


PRIME CONTRACTOR 
SAME 


PLASTIC PARTS FOR GYROs 
5 TERMINAL BOARDS 


PLASTIC PARTS 


DATA HNOLG EQUIP. 
TELEMETR EQUIP. 


RADAR COMP & ACCESSERIES 


Re HICKMAN Me SORENSON Ge SLAGLE 
SAME SAME SAME 
SAME SAME SAME 
SAME SAME SAME 


We WHITESIDES Pe DESCHANEL Le LILLEY 
SAME SAME SAME 
SAME SAME SAME 


Re NANZ 


Ce JOHNSON NIELSEN 
SAME SAME SAME 
SAME SAME SAME 
Ge TEOROW SAME SAME 
Ae RYDER SAME SAME 
Ce JOHNSON SAME SAME 
Ae ALLBRIGHT SAME SAME 


Re CHALMERS SAME 
Re ALBRIGHT SAME SAME 


Re KATKOV 


De DUNCAN 
SAME 
SAME 


Je VACHRIS Pe DIGIACOMO Re ROBERTS 
SAME SAME SAME 
SAME SAME SAME 


Je BURNETT Es LANNAN De BERG 
SAME SAME SAME 
SAME SAME SAME 


GAMAH CORP, GAMAH CORP. 
1654 LINCOLN BLVD. 1654 LINCOLN 
SANTA MONICA, CALIFs EX3-0401 SANTA MONICA>s 


CALe 


Ex3-0401 


FLEX.e TUBE COUPLINGS 
SAME 


GAR PRODUCTS CORP. BOMARC GAR PROD. CORP, 
71 PARK ST. 7l PARK ST. 
BEVERLY» MASS. WA2-1626 BEVERLY» MASSe 


4530 BRAZIL ST. 


* Code for Approximate Contract Dollar Value 


Aircraft & Missiles ¢ March 1961 


WA2-1626 


LOS ANGELES 39, CALIF .CHS-1888 


GARLOCK INC. POLARIS GARLOCK INC. c 
402 MAIN ST. MINUTEMAN 402 MAIN STe c 
PALMYRA» NeYeo LY7-6611 § Hawk PALMYRAs Ne Yo LY7=-6611 A 
EAGLE SAME a 
ALBM CHETRON CORP. a 


3 


NNNN 


nn 


CASTINGS & MACHINING 


MOTOR CASE INSULATION 


SAME 
SAME 
SAME 


SAME 


A—$10,000—$ 50,000 C—$100,000—$500,000 E—$1 —$10 million G—$25—$50 million 1—$75 —$100 million K—Over $250 million 
B—$50,000— $100,000 D—$500,000—$1 million F—$10—$25 million H—$50—$75 million J—$100—$250 million 


He HILLIER 
SAME SAME SAME 


Je BATES Je BATES Ae STONE 


Se ONDERKO Ge WILORIDGE Ae TRAUTMAN 
SAME SAME SAME 
SAME SAME SAME 
SAME SAME SAME 


Je JOHNSON Ne BAILEY We MCCORMICK 


** Product Class 
1—Airframe 3—Guidance 5— Instruments 
2—Propulsion 4—GSE 
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Contractors 
CONTRACTOR 


THE GARRETT CORP. 
9851 SEPULVEDA BLVD. 
LOS ANGELES 456 


SaTes MANIC CO. 
HAMPSHIRE CT 


QUINCYs ILLe 


392 


GENERAL CONTROLS CO 
waewtcre IND 
4 WARwICKs, & 


STRTAL 


wre ft 


GENERAL MACH. & 
CLINTON RD, 
CALDWELL» 


& RT. 
NeJe 


46 


GENERAL MATERTALS CO. 
1400 PLarya ave. 
Ne HYDE PARE, NAY, 


74 


CALIFSP6=1010 


INSTs COe 


’ Directory 
PROJECT 


TITAN 
SERGEANT 

NIKE HERCULES 
MERCURY 
POLARIS 

HOUND DOG 
NIKE ZEUS 


NIKE ZEUS 
EAGLE 
TITAN 
PERSHING 
SATURN 
SKYBOLT 
sueRoc 


PERSHING 
ATLAS 
TITAN 
SPUR 


GREEN QUATL 


REDSTONE-JuP 
SWALLOW 


APOLLO 

NERV 
NISCcovEeRre 
PACE POwF? 
AUTOMET 


RowaRc 
BOMARC 


POLARTS 
POLARIS 
TALOS 
TARTAR 
aseroc 
ATLAS 


ATLAS 
ATLAS 
TITAN 
“ISTRAM 


SIDEWINDER 
POLARIS 
DISCOVERER 
MIDAS 
SAMOS 


POLARIS 
*INUTEMAN 


INC Be X-15 
corvus 


CA6~7444 


PR5-90590 


PLANT 


AIRESFARCH wFG, 
9851 SEPULVEDA B 
LOS ANGELES 45» 
SAME 
SAME 
SAME 
Sawer 
Same 
SAME 
SAME 
SAME 
SAME 
SAME 
Save 
AIRESEARCH ARITO 
402 SOs 36TH STR 
PHOENIX» ARIZONA 
Same 
SAME 
GATES RADI De 
123 HAMPSHIRE ST 
NCYVe Tlle 
HAMMEL-DAHL DIV. 
WARWICK INDUSTRI 
WARWICK s Re Te 
FOSTER ENGINEER! 
WARWICK INDUSTRI 
WARWICK s &e le 
same 
MSV 
3198 CHESTNUT ST 
PHIL Bes PAs 
Same 
ave 
Save 
came 
cave 
Same 
ave 
ame 
Ave 
Ray 7 
Ne . 
1 ELMWOOD Ave 
Ae 425 PAe 
ORDNANCE DFOT, 
PLASTICS AvE 
PITTSFIELD. was 
Save 
save 
Sawe 
sysTe™ 
+ Ne Ye 
SPECT. PROGRAMS ¢ 
RADNOR B RAD 
RANNNO, PA, 
IGHT MILIT. LE 
FRENCH RD, 
ITICAs Ne 
Same 
Save 
SAME 
Same 
MED AeMT & CONT 
600 MAIN . 
JOHNSON CITY» Neo 
FLIGHT PROP 10 


CINCINNATI 155 0 
Same 
SAME 
SAME 
SAME 


SAME 
SAME 
Same 
Sawe 
Save 
Sawe 
SAME 


Sawe 
same 
SAME 
cawe 


Same 


FLIGHT PROPULSIO 
waLTa TEST STa, 
BALLSTON SPAe Neo 


GENERAL MACH. IN 
CLINTON RD. & RT 
ALOWELL >» Ne Je 


GENERAL MATERTAL 
1400 PLAZA ave. 
NEW HYDE PK, Ne 


DIVe 
LvDd. 
CALIF «S°6-1010 


NA 


“6311 


° 419-3561 


DEPT. 


686-641) 


FECTION 
NOR-CHESTER RD 


MIIR=B8NNN 


N LAB. DEPT. 


Ye FR4-2211 


ST. 
« 46 

CA6-7444 
S CO. 
Ye PRS-9500 


$* 


>>> > 


PRODUCT 
CLASS** 


N 


NNNANNANN ONY 


NNNNN 


N 


~ 


as 


as 


PRODUCT/SERVICE 


STABLE PLATFORM 
ELECTRONIC EO 
APU 
ENVIRONMENTA 
HOT GAS SPIN § 
STARTERS HEAT 
APU 


COOLING 
IP. 


AIR CONDe 


KLYSTRON TUNER 
APU 

FUEL HANDLER 
GRNDe SUPPORT 
GUIDANCE 
FANS & 
APU 


can 


HEAT EXCH. 


Gas T 
FUEL 


JRBINE 
SYSe 

SAME 
SOLAR SPACE © 


VALVE 
VALY 


IDOP TRANSMITTERS 
COMMAND TRANS”! 


RE-ENTRY VEHICLES 
MK 2 RE-ENTRY VE 
SAME 
© AME 
RE-ENTRY 
OMMUNICAT 


VEHI 
ION ATELLITE 
ATTITUDE NTR B SY 


SAME 


RADIO GUID. Y 
AIRBORNE TRAN EONS 
SAME 
TRAJECTORY “Es 
TERMINAL GUIDAN 
ATLAS BOOSTER 


ave 


FEASIBILITY st 


UIDANCE 


RADIO G e INSTR. 


R GUIDANCE 
SUID & F 
IR HORIZON SENS 
SAME 
SAME 


LIQUID ME 


HOT GAS 
ELECTROSTs & CRYOs GYR 


HEAT TRANSFER <TUDY 
RADIATION ¢TUF 
ION PROPULSION 
PLASMAJET 


EN 


PLASMA ACCE e 
SPACE POWER 
ION ENGINE 
SAME 
NOZZLE MATEGTA 
SAME 
THRUST VECTOR onTeo 


VARIABLE AREA NOZZLE 
PYROLITIC THRUST CHAMBERS 
LINCOOLED ROCKET N 


22LES 


STORABLE PROPELLANTS 


ROCKET FUELS STUDY 
ROCKET CASE DESIGN 
ROCKET CASE DEV. & FAB 
ROCKET CASE DESIGN 
PLUG NOZZLE STUDY 


UNCONVENTIONAL NO 


INSECTOR SYS. 
PUMPS & THRUST 


CHAM. 


Ale Tle STAINLESS MILSe 


Aircraft & 


We 
He 


Re 


Ae 


NAME OF EACH PROJECT HEAD 
ENGINEERING PRODUCTION PROCUREMENT 


JOHNSON 
PASTELL 
BOWYER 
PASTELL 
JOHNSON 
PASTELL 
JOHNSON 
PASTEL 
JOHNSON 


KEY 


x 


GHA! 
ROBISON 
GHAI 
SAME 
SAME 
ZIPKIN 


GHAI 


SAME 
JAHNKE 
SAME 
SAME 
SAME 
SAME 
5 AME 


ROBISON 
SAME 

wETTACH 
SAME 
SAME 


BERMAN 
SAME 


VEZZA 


Missiles 


Be SCHINDLER 
SAME SAME 
SAME SAME 
SAME SAME 
SAME AME 
SAME SAME 
SAME SAME 
SAME AME 
SAME SAME 
SaAMe AME 
SAME SAME 
SAME SAME 
SAME aMe 
SAME AME 

Ce TY He 8 RNBERG 
AME 
Am 
AM 
He Je BOWER 


eo FIORENZANO F&F. wee 
Je FIORENZANO Q IEDEN 
» MARCOLIVI Ge LLINS 
« FIORENZANO Re DIEDEN 
Le MARCOLIVIC e COLLIN 
We KINSEY Je BENZIE 
AME ame 
SAME AME 
SAME AME 
SAME AME 
SAME AME 
SAME ame 
SAME A 
AME AME 
AME AME 
AME ame 
SAME AME 
Pe SULLIVAN 
AME 
We BURROWS Je TERHUNE 
SAME AME 
SAME AME 
SAME AME 
SAME SAME 
SAME AVE 
De JOHNSON & 
Same 
SAME 
SAME 
SAME 
AME 
same AME 
Es BROOMHALL Ge SNCHLING 
Ae VEZZA 


March 1961 
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ar & : 1 ey : 3 ne Wises 3) sk eee: ie “. aaa Vent 
4 , ie : vie ry tee oe 5 cae > aa : 
oS 
é ‘ 
2 SYSe sabes 
H 34 Ae Bh 
7 . Me a 
1 5 ONTROL SYSe Re 
3 ° Me Lat 
23 XCHANGER Ae 
3 Me " 
4 YSe Ae oak 
3 Me a 
mm AIR COND SuIT Ae ath 
% AIR CONDe SUIT Re CASE oo 
3 NG SYSe Be JOHNSON Baers 
34 ! 
“4 Re HOFFMAN 2 
+ 
64 o HELMERTCKS ; i 
eT 6 SAME wal 
—— 4 SAME Sd 
135 OWER UNIT AME 
; | 12 x 
| a ae a - 
L . A 6 ER STRATMAN Je ELLIASON Ae VANDENBOOM S 
as BA2-8202 BA2=8202 ane 
~ ATLAS a 2 VALVES He ROGER rte 
NDST1-6200 671-6200 ; 
cat ATLAS iG DIV. 2 FLOW TUBES Be ZANNINI 
. ATLAS L Parr 2 VALVES Je LEGGETT ve 
TITAN $71-6200 2 FLOW TUBES Be ZANNINI ~ ee 
TITAN VALVE Je LEGGETT ee 
GENERAL ELECTRIC COs ATLAS Le COWLE ’ : 
570 LEXINGTON AVE. THOR . ICLE AME ‘ 
‘ NEW YORE 225 Ne Ye TITAN 823-3991 > AME x 
TITAN 2 AME he. 
Se YBOLT AME I 
ADVENT SAME f 
NITMPUS ‘ AME © 
ae 
‘ STUDY CONTRACT SAME ey 
RE-ENTRY RF RY VEHICLE AME 
AME AME Se 
Re 6& PROJECTS SAME mth 
1 AIRFRAME & CONTROL v SAME 
SEPT. MB INDICATOR TUBES Pe wARGO 7 t 
; mm «IMAGE RTHI \ SAME 
fe . ms a | 
584-1500 : 
ey 6 6 FIRE NTROL SYSe Mm MAYER ’ , 
. 6 2 GUIDANCE SYS. SAME ; ; 
a F & LAUNCHING SYSe SAME 
z F 4 FIRE CONTROL rRECTOR AME 
et TORPEDO PAYLCA SAME : 
‘ F & RADIO GUIDANCE TRACKER AME ] 
a LS 3 e RECUOME 
34 P SAME is 
a . SAME j oe: 
F ) . Same 
x-15 D a« AME ? 
? wipas 2 CAME ; 
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ATLAS > Ee | ied 
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CONTRACTOR 


GENERAL MATERIALS COe 
1400 PLAZA AVE. 


Ne HYDE PARKs Ne Ye CONTINUED 


GENERAL METALS CORP. 
10777 VANOWEN ST. 


RURBRANE. CALIF. PO?-1141 


GENERAL 
GENERAL 
DETROIT 


MOTORS CORP. 
MOTORS BLOGe 


20 MICHe TR3-7200 


GENERAL PRECISION 
92 GOLD ST. 
NEW YORK 385 Ne Ye 


EQUIP. CORP. 
REI-46170 
GENEVAMATIC ENGes 


Pe. Ce BOX 19386 
TAMPA Se FLAs 


CORP. 


RE6-6388 
GEO-SCIENCEs 


ITH RD. 
ALAMOGORDO, Ne Me 


INCe 


HE 77-5430 


GIANNINI CONTROLS CORP. 
1600 Se MOUNTAIN AVE. 
DUARTE» CALIF 


GILFILLAN AROS. 
1815 VENICE BLVD. 
LOS ANGELES 60. CALIFe 


GILMORE INDUSTs. INC. 
13015 WOODTANO AVE. 


CLEVELAND 20+ OHIO RA1-64600 


GIRDER PROCESS INCe 
102 HOBART ST. 


HACKENSACK s Ne Jeo 013-6492 


GLADDING MCBEAN & COs 
2901 LOS FELB BLVD. 
LOS ANGELES 09+ CALIFNO3-3361 


GLASSCO INSTe COs 
777 Se ARROYO PKWY. 


PASADENAs CALIFes SY$-3278 


GOOD ELECTRONIC CORP. 
PO BOX 2406 


We PALM BEACH. FLA. VI8=32461 


GOODRICH-HIGH VOLTAGE AST. 
SOUTH BEDFORD ST. 
BURLINGTON, MASS. 


INC 


BR2-1313 


GOODYEAR ATRCRAFT CORP. 
1210 MASSILLON ROAD 


AKRON 15+ OHIO RE3-6361 


: 


@ 


PROJECT 


TARTER 
SERGEANT 
SPARROW 
ROADRUNNER 
TITAN 
ATLAS 


SUBROC 
BOMARC 


ATLAS 
TALOS 
POLARIS 
SULROC 
TITAN 1 
TITAN 2 
SHILLELAGH 


BULLPUP 


CORPORAL 


ATLAS 
ATLAS 


SATURN 
JUPITER 


AGENA 


MINUTEMAN 


HOUND 00G 


SPARROW 3 


NIKE HER. 
PERSHING 
MERCURY 
SWALLOW 
TALOS 
JUPITER 
REDSTONE 


SUBROC: 
MACE 
ATLAS 


* Code for Approximate Contract Dollar Value 


A—$10,000—$ 56,000 C—$100,000—$500,000 E—$1 —$I0 million G—$25—$50 million !—$75 —$100 million K—Over $250 million 
B — $50,000 — $100,000 D— $500,000— $1 million F—$10—$25 million H—$50—$75 million }—$100—$250 million 


Aircraft & Missiles «¢ 


ae 


PLANT 


GEN. MATERIALS COs 
9017 DIPLOMACY ROW 
DALLAS Te TEXAS. 


OF TEXAS 
FL7-64861 


GENERAL MATERIALS COs 
10465 EAST 31ST STREET 


HIALEAH» FLAs Ox1-5041 


ADEL PRECISION PRODUCTS DIV. 
10777 VANOWEN STe 
BURBANK» CALIF. 

SAME 

SAME 

Same 


POr-1131 


DELCO-REMY DiVe 
2401 COLUMBUS AVE. 
ANDERSON» INDe 


PACKARD FLECTRIC 
305 DANAs NeEo 
WARREN» OHIO 


OIVe 


Ex3-2501 


KEARFOTT DIVe 


LITTLE FALLS» Ne CL6-4000 


GENEVAMATIC ENGes 
P. Oe BOX 10386 


TAMPAs FLA. RE6-63868 


GEO-SCIENCE 
80x 1128 
ALAMOGORDO» 


INCe 


HE7=5430 


GIANNINI CONTROLS CORP, 
1600 S MOUNTAIN AVEs 
DUARTE» CALIF. 

SAME 

SAME 

SAME 

SAME 


SAME 


GILFILLAN BROS. 
1815 VENICE BLVD. 
LOS ANGELES 6» CALIF. 


CONVAIR 

13015 WOODLAND AVE. 
SAN DIEGOs CALIF. BRB8-7900 
REDSTONE ARSENAL 


SUNNYVALEs CALIF 


LOCKHEED MISSILE DIVe 


SUNNYVALE®s CALIFs 


THIOKOL CHEM. CORP, 
TREMENTON»s UTAH 
DOUGLAS MISSILE Ove 
SANTA MONICAs CALIF es 
NORTH AMERICAN 


ENGLEWOODs CALIF. 


GIRDER PROCESS INCe 
102 HOBART ST. 


HACKENSACK s Ne Je DI3-6492 


TECHNICAL CERAMIC DIVNe 
1551 S PRIMROSE STe 


MONROVIAs CALIF. 77-2243 


GLASSCO INSTRUMENT CO, 
777 Se ARROYO PKWY. 
PASADENA» CALIF. 

SAME 

SAME 

SAME 

SAME 


SY5-3278 


GOOD ELECTRONIC CORP. 
PO BOX 2406 

We PALM BEACH» FLA. vie-3241 
GOOD ELECTRONIC CORP. 

17-19 BROOKS ST. 


MEWTON,s MASS. CR4-72546 


GOODRICH-HIGH VOLTAGE AST. INC 
SOUTH BEDFORD ST. 


BURLINGTON» MASS. BR2-1313 


GOODYEAR AIRCRAFT CORP, 
1210 MASSILLON ROAD 


AKRON 15% OHIO RE3-6361 


March 1961 
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PRODUCT 
CLASS** 


wv Vue 


VE EEE 


12345 COMPLETE MISSILE GUIDANCE SYS 


34 
~ 


PRODUCT/SERVICE 


METALS 


HYDRAULIC POWER 
SAME 
SAME 
SAME 
VALVES 
LUBRICATION PUMP 


SILVER=ZINC BATTERIES 
LINEAR SOLENOIDS 
TRANS RECT BATRY CHARGERS 


BULK CABLE & ASSYS~. 


3-GIMBAL PLATFORM 
4-GIMBAL PLATFORM 


GENEVA DRIVES 


SATELLITE TRACKING SYSe 
BALLISTIC CAMERAS 


RATE GYROS 
FREE GYROS 
SAME 
SAME 
3-AXIS RATE PKGe 
SAME 
PYROTECHNIC GYRO 


SAME 


COMMAND GUIDANCE 


WEIGHT & THRUST MEASURE.s 


SAME 


WEIGHT THRUST LIQ LEV MEAS 
SAME 
SAME 


SAME 


THRUST CALIBRATION 


LIQUID LEVEL DETECTOR 


THRUST MEASUREMENT 
FUEL FLOW TEMP. 
RPM MEASUREMENT 


ADHESIVE BONDING FILM 


CERAMIC RADOME 


PRESSURE GAUGES 

LABe PRESS 

GAUGES 

PRESSURE SWITCHES 
PRESSURE “TRANSDUCERS 
TEMPERATURE GAUGES 


ELECTR PARTS & SERVICE 


PRINTED CIRCUITS 


ION ENGINE 
Same 
ELECTRe GENERATOR 


HANDLG & SERVICE EQUIP. 


Contractors’ Directo 


NAME OF EACH PROJECT HEAD 
ENGINEERING PRODUCTION PROCUREMENT 


Ee DURNING 
SAME 
SAME 


He RIGGS 
SAME 
SAME 


Ce CHRISTMAN Ge CHESTNUT 


MINIATURE PLAT FORM 


Je REGAN We DICKEY 


Je JONES Le ROWLES 
Me JONES B. BERG 


CARLETON 
SAME 


SAME 
SAME 
SAME 


SAME 


CARLETON 


CARLETON 


CARLETON 


Te RABITO Fe ANNITTI 


Re DILLINGHAM Ae DINKFELD 


Ce MAZOUCH Ge NORTHROP 


De. NASLO 
SAME 
SAME 


** Product Class 
1 — hirtrame 
2—Propulsion 4—GSE 


Ce ZORDICH 


He RIGGS 
SAME 
SAME 


De TRUTTEN 


De DURAN 
Be BERG 


Es MCKNIGHT 


Le LEOLERCA 


He HELD 


Re CHASE 
SAME 
SAME 


3—Guidance 5 — Instruments 
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Contractors’ Directo 


CONTRACTOR 


GOODYEAR AIRCRAFT CORP. 
1210 MASSILLON ROAD 


AKRON 15+ OHIO CONTINUED 
GRAFLEX INC. 

3750 MONROF AVE. 

ROCHESTER 35 Ne Ye LU6=2020 
GRAND CENTRAL ROCKET 

Box 111 

REDLANDS» CALIF. PY3-2211 
GREER HYDRAULICS INC. 

$930 We JEFFERSON BLVD. 

LOS ANGELES» CALIF. UuPN-9161 
GRETBACH INST. CORP. 

315 Ne AVE. 

NEW ROCHELLE+ Ne Ys NR3-7900 


GREMAR MANUF. COs INC. 
7 NORTH AVE. 


WAKEFIELO+s MASS. CR9-4580 


GROVE VALVE & REGULATOR CO. 


6529 HOLLIS ST. 

OAKLAND» CALIF. OL5-7700 
GUNNAR LAB. INC. 

3003-26TH STR. 

BRADENTON» FLA. $2751 


THE GUNVER MANUF. COs 
234 HARTFORD RD. 


MANCHESTER» CONN. MI3-4506 


THE GYREX CORP. 
3003 PENNSYLVANIA AVE. 


SANTA MONICAs CALIFse EX3-0662 
HEF. INC. 

18 WEST CHELTON AVE. 

PHILAs 44+ PAs VI4-4014 
Be He HADLEY INC. 

1427 SOs GAREY AVE. 

POMONAs CALIF. NA9-5075 


THE HALLICRAFTERS 
4401 W FIFTH AVE. 
CHICAGOs ILLe 


COs 


HAMILTON KENT MFG. COs 
427 We GRANT ST. 


KENT» OHIO OR 93-9555 


HAMLIN INC. 
LAKE & GROVE STS. 
LAKE MILLS» WISC. 


HARMAN FQUTP, 
3605 Es OLYMPIC BLVD. 
LOS ANGse 236 CALIF. 


CO. 
AN1-4113 
HARRISON MANUFACTURING 


2908 NO. NAOMI STREET 
RURAANK. CALIF. vio-4585 


CO-« 


HARTWELL CORP. 
9035 VENICE BLVD. 


LOS ANGELES 34+ CALs UPO-37861 


HARVICK MFG. CORP. 
10727 SOs GARFIELO AVE. 
SOUTH GATE, CALIF. S$P3-4150 


THE HASS INSTs CORP. 
6173 BRANCH AVE. 


WASHINGTON 23+ De Co HI9-5456 


76 


PROJECT 


PERSHING 


MIKE-HERCULES 


NIKE-ZEUS 
NIKE-AJAX 


HAWK 
JUPITER 


HONEST JOHN 
NIKE-ZEUS 


GENTE 
TARTAR 


LACROSSE 


POLARIS 


ZELL BOOSTER 


SPACE STATION 


SATURN 
MERCURY 


SIDEWINDER 


TALOS 


HOUND DOG 


TITAN 


NIKE ZEUS 
NIKE ZEUS 
NIKE ZEUS 


MERCURY 
MAULE® 
POLARIS 


SATURN 


TITAN 2 


MINUTEMAN 


ATLAS 


TITAN 


MINUTEMAN 


MERCURY 
HAWK 


NIKE B 
NIKE 
NIKE 


ATLAS 
TATAN 
SATURN 
POLARIS 


MINUTEMAN 


NIKE ZEUS 


NIKE HERCULES 


HONEST 
arTuas 


JOHN 


PLANT 


SAME 
SAME 
SAME 
SAME 


SAME 
SAME 
Same 
SAME 
SAME 
SAME 
SAME 


SAME 
SAME 
Save 
SAME 
SAME 
SAME 


GRAFLEX INC. 
3750 MONROE AVE. 


ROCHESTER 35 Ne Yeo LU6-2020 


GRAND CENTRAL ROCKET 
CRAFTON & MADERIA 
MENTONEs CALIF. 

SAME 

SAME 

SAME 

SAME 


sts 
. 


PY3-2211 


GREER HYDRAULICS INCe 
5930 We JEFFERSON BLVD. 
LOS ANGELES» CALIF. UPO-9161 


SAME 
SAME 
came 


GREIBACH INST. 
315 NORTH AVE. 
NEW ROCHELLE®s Ne Yeo 


CORP. 


NE3-7900 
GREMAR MANUF. 


7 NORTH AVE. 
WAKEFIELD» MASSe 


CO. 


INCe 
CR9-4580 
GOVE VALVE & REGe 


6529 HOLLIS ST. 
OAKLANDs CALIF. 


CO- 


OL5-7700 


GUNNAR LAB. INC. 
3003- 26TH STRe We 


BRADENTON» FLA. 52751 


THE GUNVER MANUF. 
234 HARTFORD RD. 
MANCHESTER» CONNe 


CO. 


M13-4504 


THE GYREX CORP. 
3003 PENNSYLVANIA AVE. 


SANTA MONICAs CALIFs EX3-0462 


HEF» INCe 


COLUMBUSe+ MISS. FA8-7041 


Be He 
1427 
POMONA, 

same 


HADLEY 
SO~. 


INCe 
GAREY AVE.s 


CALIF. NA9-5075 


THE HALLICRAFTERS CO. 
4401 We FIFTH AVE. 
CHICAGOs ILLe 


HAMILTON KENT MFG. 
427 W GRANT 


KENTs OHIO OR3-9555 


HAMLIN INC. 
LAKE & GROVE 


LAKE MILLS» WIS. 208 


HARMAN EQUIPMENT CO. 
3605 E. OLYMPIC BLVD. 
LOS ANGELES 23+ CALIF sAN1-4113 


HARRISON MANUFATURING CO. 

2908 NO. NAOMI STREET 

BURBANK» CALIF. VI9-4565 
HARTWELL CORP. 

9035 VENICE BLVDe 

LOS ANGELES» CALIF. UPO-3761 
HARVICK MFG. CORP, 

10727 SOs GARFIELD AVE. 

SOUTH GATE» CALIF. SP3-6150 


HASS INSTRUMENT CORP. 
6173 BRANCH AVE.s Se Ee 
WASHINGTON 23+ De Co HI9-5456 


$* 


noma 


@on 


>>> 


>>mm 


PRODUCT 
T/SERV! 
ciass*« PRODUCT/SERVICE 
1ST STAGE ROCKET CASES 


2 BOOSTER & SOLID SUSTAINERS 
4 ACQUISITION RADAR STRUCTURE 
2 BOOSTER 
4 RADAR COMPONENTS 
1 NOSE CONE 
2 BOOSTER 
2 BOOSTER & SOLID SUSTAINERS 
2 BOOSTER 
2 SAME 
2 SAME 
1 FILAMENT WOUND 1ST STAGE 
2 BOOSTER 
12345 MANNED ORBITAL F 
1 5 SPACE LAB & OPER. CENTER 
5 DRAG BRAKE 
2 TX33 POWER PLANT 
3 SEEKER GIMBAL Ce SMITH 
eo COMPONENT SAME 
4 SAME SAME 
2 SEPARATION MOTOR Ae CHAVEZ 
2 SUSTAINER MOTOR De VOGEL 
2 THIRD STAGE MOTOR SAME 
2 PRODUCTION PLANT Fe SKOVGARD 
2 ESCAPE MOTOR Re MONROE 
2 ROCKET MOTOR Je PETERSON 
2 EJECTION MOTOR SAME 
& TEST EQUIPMENT 
& ACCUMULATORS 
VALVES 
4 TEST EQUIPMENT 
5 CONTROL INSTRe Be GREIBACH 
5 SAME 
3 COAXIAL CONe & FITTINGS Se SOMERSET 
a SAME SAME 
PRESS REGULATORS GATE VAL Ae BRYANT 
34 
34 
34 
2 COMPONENTS 
5 TIME STANDARD 
5 SAME 
2 AMMONIUM LITHIUM PERCH. 
2 HELIUM REGULATORS 
2 FUEL & OXIDIZER VALVES 
2 SAME 
2 HYDRAULIC VALVES 
& SSR RADIO 
4 HI-SP DATA TRANSe 
COUNTERMEASURES 
1 1 VIBRATION MTGS. Te NATHAN 
3 GRAVITY Ae DARSCH 
TRANSOUCER 
& CRYOGENIC FILTERS PENMAN 
METALLIS SEALS 
1 & LATCHES-FASTENERS Le POE 
- WOODSTOCK 
s HARDESTY 
. 
5S MANOME TERS Ee HASS 
5 PRESSURE CONTROLLERS SAME 
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Je 
Je 


Je 


5. 


Je 


Je 


Fe 


MOORE 
SAME 
SAME 


BELSKY 
BELSKY 
SAME 
SAME 
BELSKY 
SAME 
SAME 


BLACKSBEIG 


KING 
SAME 


FALSO 


Lewis 


VAN ZANT 


Je 


Ee 


WATSON 


HASS 
SAME 


Je 


Je 
Je 


Je 


Le 


G. 


Oe 


Re 


NAME OF EACH PROJECT HEAD 
ENGINEERING PRODUCTION PROCUREMENT 


PANOSIAN 
SAME 
SAME 


EDWARDS 

EDWARDS 
SAME 
SAME 

EDWARDS 
SAME 
SAME 


KANARFOGEL 


BARLETT 
SAME 


GREENE 


FERGUSON 


VAN ZANT 


Ge TRAPHAGE 


BRAVD 


Ce HASS 


SAME 
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CONTRACTOR 


HATHWAY "INSTs INC. 
5800 Es JEWELL AVE. 
DENVER 226° COLO. 


Ce I HAYES INC. 
886 WELLINGTON AVE. 


CRANSTON 105 Re Ie HO1-3400 


HERCULES POWDER CO. 
HERCULES TOWER» 910 MARKET ST) 
WILMINGTON,» DELe OL6-9811 


HEXCEL PROD. 
2332 4TH STe 
BERKELEYs CALIF. 


INCe 
TH2-4664 
HIGH PRESSURE FQUIP. 


1222 LINDEN AVE. 
ERIEs PAs 


CO. 


TEB8-2028 


HOFFNER CORP, 
9720 RUSH STe 
EL MONTEs 


CALIF. 


HOFFMAN FLECTRONICS 
3761 SOs HILL 
LOS ANGELES 7+ 


core. 
STe 
CALIF es 


HOGAN FAXIMILE CORP, 
635 GREENWICH ST. 
Ne Yo 149 Ne Yo 


MILLER AIRCRAFT CORP. 
1411 INDUSTRIAL RD. 


SAN CARLOS» CALIF. LY1-2686 


Ce Ge HOKANSON CO. 
2140 PONTIUS AVE. 
LOS ANGELES 255 CALIFGR7-4231 


INCe 


HOLEX INCORPORATED 
2751 Se JUAN RN. 


HOLLISTER» CALIF. ME7-5306 


HONEYWELL-SPECIAL SYS. 
QUEEN & Se BAILEY STS. 
POTTSTOWN» PAs FA3-4000 


DIVe 


HORKEY-MOORE ASSOCIATES 
24660 SOUTH CRENSHAW BLVD. 
TORRANCEs CALIF. SP$-1211 


PROJECT 


TITAN 
FALCON 


POLARIS 
HAWK 
DYNASOAR 


DEACON 
ALTAIR 
ANTARES 
TERRIER 
TARTAR 
TALOS 
scout 


MINUTEMAN 
POLARIS 
RANGER 


HONEST JOHN 
LITTLE JOHN 
NIKE AJAX 
NIKE HERCULES 


MINUTEMAN 
POLARIS 
ANTARES 
ALTAIR 


BEEHIVE 


ATLAS 
SATURN 
NIKE 


ATLAS 
REDSTONE 
TITIAN 
POLARIS 
SAMOS 


BULLPUP 


EXPLORER 667 
PIONEER 5 
TRANSIT 2 
COURIER 


NIKE-ZEUS 
POLARIS 
MINUTEMAN 
ATLAS 
DISCOVERER 
MIDAS=-SAMOS 


CENTAUR 
MINUTEMAN 
ATLAS 


POLARIS 
MINUTEMAN 
SKY BOLT 
CORVUS 
TITAN 
x-15 
SPARROW 3 


TARTAR 
GAR 9 
POLARTS 
TITAN 2 
x-15 
GauM 77 


NISCOVERFR 
TITAN 


MINUTEMAN 
ATLAS 

ATLAS 

ATLAS 
MERCURY 
ATLAS TITAN 
ATLAS TITAN 


HOUND DOG 
CHEMICAL 
POLARIS 
SIDEWINDER 
SIDEWINDER 
TITAN 
TITAN 


* Code for Approximate Contract Dollar Value 


A—$10,000—$ 50,000 C—$100,000— $500,000 E—$1 —$10 million G—$25—$50 million !—$75 —$100 million K—Over $250 million 
B — $50,000 — $190,000 D—$500,000—$1 million F—$10—$25 million H—$80—$75 million }—$100—$250 million 
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$* 


HATHAWAY INSTRUMENTS INCe E 
5800 EAST JEWELL AVE. e 
DENVER 224 ‘COLOS $x6-8301 


Ce Te HAYES INCe 
886 WELLINGTON AVE. 


CRANSTON 109 Re le 401-3400 


ALLEGANY S3ALLISTICS LABe 


PINTOs WEST VAs 
SAME 
SAME 
SAME 
SAME 


RDB-9000 


BACCHUS PLANT 
BACCHUS» UTAH BY7=5911 
REDFORD ARSENAL 


REMFORDe VAs 
SAME 


NE9~2411 


ROCKY HILL PLANT 


ROCKY HILL» Ne Je 
SAME 


WA4-4040 


PORT EWAN PLANT 


PORT EWANe Ne Yo FEB=-2144 


HEXCEL PRODUCTS 
2332 4TH STe 


BERKELEYs CALIFe TH3-4664 


HIGH PRESSURE EQUIP. 
122? LINDEN AVEs 
ERIE» PAs 


COe INCe 


TER=2028 


HOEFNER CORP. 
9720 RUSH STe 
EL MONTE®s CALIFe 
SAME 
SAME 


613-3258 


INSTRUMENT DIVe 
3761 SOs HILL STe 
LOS ANGELES 7e CALIFe 


SEMICONDUCTOR DVe 

1001 Ne ARDEN DR. 

EL MONTEs CALIFes 
SAME 


CU3-7191 


HOGAN FAXIMILE CORP. 
635 GREENWICH STe 
Ne Yo 14s Ne Yo 

SAME 

SAME 

SAME 


CH2-7855 


ADHESIVE ENGINEERING 
1411 INDUSTPTAL ROAD 


SAN CARLOSe CALIFe LY1-2686 


Ce Ge HOKANSON COs 
2140 PONTIUS AVENUE 
LOS ANGELES 259 CALIF eGR7-4231 


INCe 


HOLEX INCe 
2751 SAN JUAN RDe 
HOLLISTER» CALe 
SAME 
SAME 
SAME 
Same 


ME7-5306 


>> >rwor>> 


SaMe 
SAME 
cave 
Same 
cawe 
Sawe 


>> 


>> PP 


save 
SAME 


>> 


HONEYWELL-SPECIAL SYS DIVe 
QUEEN & S DAILEY STS. 
POTTSTOWN» PA. 

SAWE 

SAME 

SAME 

SAME 


FA3-4000 


HORKEY-MOORE ASSOCIATES 
24660 SOUTH CRENSHAW BLVD. 
TORRANCEs CALIF. $P$-1211 
SAME 
SAME 
SAME 
SAME 
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PRODUCT 


CLASS** 


NNNNANNN 


NNN 


NNNN 


PRODUCT/SERVICE 


CHECKOUT EQUIP. 
WSEM RECORDER 


METALLURGICAL DEVEL. 
SAME 
SAME 


RESEARCH ROCKET 
ROCKET MOTOR 

ROCKET MOTOR 
BOOSTER & SUSTAINER 
SUSTAINER 
BOOSTER 
3RD & 4TH STAGES 
3RD STAGE MOTOR 
2ND STAGE MOTOR 
RETRO ROCKET 


ROCKET MOTOR 
SAME 
BOOSTER 
SAME 


GLASS FIBER CASE 
SAME 
SAME 
SAME 


IGNITERS 
MOTORS 
EXP. 


HI ENERGY PROPELLANTS 


FITTINGS 
SAME 
VALVES & FITTINGS 


VALVES 
SPARES 
SAME 
MACHINED PARTS 
SAME 


SPRING=WOUND GY80 


SOLAR CELLS 
SAME 
SAME 
SAME 


BATTERY PLOTTER 

DATA REDUCTI 

PIONTER=PLOTTER 
Same 

DATA REDUCTION EO 
SAME 


IP. 


HI-TEMP ADHESIVES 


THRUST REVERSER CART 
IGNITERS 2ND STAGE 
LAUNCHER CARTRIDGE 
EXPLOSIVE VALVES 
LAUNCH BOLTS 

VENTRAL FIN RELEASE 
IGNITER SAFE ARM 


IGNITION PRIMER 

IGNITER 

EXPLOSIVE VALVES 

VALVE OPERATOR CARTRIDGE 
BALLISTIC THRUSTER 
RELEASE SOLTS 


“EXPLOSIVE CABLE CUTTERS 


GAS GEN IGNITER 


GUIDANCE COOLING SYSe 
PRESSURIZATION CONT. 
HELIUM CONTROL UNIT 
PNEUMATIC DISTRIBUTION 
PEROXIDE TRAILER 

FIELD SERVICE 

TRAINING MANUALS 


UNIT 


UNIT 


AMMONTA SERV. 
LAUNCHING TUBE 
STATIC CALIBRATION STANO 
BOOSTER-SECTION LINER 
ROCKET NOZZLE 

AUTOCLAVE SERVICE 

CRYO FUEL HYOR PNEU STANDS 


TRAILER 


TEST TOOLING Je 


BOLTS BELLOWS ACTUATORS 


Contractors’ Directory 


NAME OF EACH PROJECT HEAD 
ENGINEERING PRODUCTION PROCUREMENT 


KING Ce 
We BULL Ce 


SHANNON 
SHANNON 


Fe KNAFELE 
Fe KNAFELE 


Re FORSBERG E. Re WEDGMYER 


KOSTRUBANIC Ce BRADSHAW 
SAME SAME 
SAME SAME 


We BARNETT Ge 
SAME 
SAME 
SAME 
SAME 
SAME 


MOORE 
SAME 
SAME 
SAME 
SAME 
SAME 


De HOLMAN Je KERN 


HOKANSON 
SAME 
SAME 


PLACE 
SAME 
SAME 
SAME 
SAME 
SAME 
SAME 


ANDERSON 
SAME 
SAME 
SAME 
SAME 
SAME 
SAME 


SAME 
SAME 
SAME 
SAME 
SAME 
SAME 


SAME 
SAME 
SAME 
SAME 
SAME 
SAME 


SAME 
SAME 


SAME 
SAME 


DODGE 
SAME 
SAME 
SAME 
SAME 

GENTRY 

DODGE 


HOVING 
SAME 
SAME 
SAME 
SAME 
SAME 

CLYOE 


JONES 
SAME 
SAME 
SAME 
SAME 

GENTRY 

CLYDE 


GARONER 
KERR 
GARDNER 
KERR 
SAME 
SAME 
GARDNER 


THOMPSON 
GURLEY 
THOMPSON 
GURLEY 
SAME 
SAME 
THOMPSON 


HENRIKSO 
REINHART 
HENRIKSON 
REINHART 
SAME 
SAME 
HENRIKSON 


** Product Class 


1—Airframe 3—Guidance 5— Instruments 
2—Propulsion 4— GSE 
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Contractors Directo 


PRODUCT NAME OF EACH PROJECT HEAD ee 
i 
PROJECT PLANT s* PRODUCT/SERVICE = 
Comaneres CLASS** ENGINEERING PRODUCTION PROCUREMENT 
HORKEY-MOORE ASSOCIATES HOUND DOG same A 3 HEAT EXCHANGERS SAME SAME SAME 
24660 SOUTH CRENSHAW BLVD. GENIE Same e FORCE EJECTION LAUNCHER SAME SAME SAME 
TORRANCE» CALIFe CONTINUEDE Copvus SAME 8 SAME SAME SAME SAME 
. ABLE STAR Same A 2. MICROWAVE ANTENNAS Je KERR Ve GURLEY Le REINHART 
: MAULER SAME A 3 RADOMES SAME SAME SAME 
asroc Same Al NOSE CONE SAME SAME SAME 
RANGER SAME A 4% GROUND TEST STANDS Re GARDNER We THOMPSON Le HENRIKSON 
RANGER cave al LATCH ASSYS-CARTRIOGE ACTe SAME SAME 
MINUTEMAN Same r) 3 HEAT EXCHANGERS SAME SAME 
HOUND DO6 Same rr & HYDRAULIC RESERVOIR SAME SAME 
r 
HUGHES TOOL CO. FALCON AIRCRAFT DIV. c 3 N-73 DOME ASSYSe Te STUELPNAGEL We LAMPKIN Me. TAYLOR 
FLORENCE & TEALE STSe FALCON FLORENCE & TEALE STSe c * TEST STANDS SAME SAME SAME - 
CULVER CITY> CALIF.’ "UPO-336) CULVER CITY» CALIF. Upo-3361 € 3 ATRBORNE' E-w ANTENNA Ce SAVANT SAME SAME : 
ATLAS SAME 0 4 SECONDARY RELEASE UNITS Te STUELPNAGEL Te STUELPNAGEL SAME ie 
POLARIS same A 2 SCALE MODEL ROCKET ENGe SAME We LAMPKIN SAME * 
PERSHING SAME Al GUIDANCE VANES Ae LEvY SAME SAME 
POLARIS SAME A 2 NOZZLES SAME SAME SAME ‘ 
MINUTEMAN SAME A 2 SAME SAME SAME SAME 4 
§ 
Same Rl NOZZLE TRANSPIR». COOLING STYs SAME SAME SAME We 
SAME 68 1 LIGHTWEIGHT HARD PARTS STUDY SAME SAME SAME 
SAME SOLID PROP. STUDY Te SHAPIRO le SHAPIRO Same 
Same ¢ 3 BIPROPELLANT STUOY SAME SAME SAME 
SAME S23 NONPROPELL. EVALUATION SAME SAME SAME 
SAME Al NOZZLES Ae Levy We LAMPKIN SAME 
SAME 681 TUNGSTEN TESTING PROGRAM Same Ae LEVY SAME 
SAME c1 REFRACTORY COMP. MTLe SYSe SAME SAME SAME 
SAME Al NOZZLE ASSEMBLIES SAME We LAMPKIN SAME A 
FALCON HUGHES AIRCRAFT CO. J 12345 AIR TO AIR MISSILE Ae PUCKETT Je BLACK 
SUPER FALCON PO BOX 11337 EMERY PKs STAs H 12345 SAME SAME SAME 
SUPER FALCON TUCSON» ARIZe G 12345 SAME SAME Same SAME i 
NUCLe FALCON Same H 12345 SAME SAME SAME SAME . 
POLARIS HUGHES ELE. MFGe DIV. F 3 GUIDANCE SYSTEM SAME Je FERDERBER We VAN ALLEN 
; TITAN PO BOX 90426 E 4 CHECK OUT SAME SAME SAME 
LOS ANGELES» CALIF. OR8-0361 
MAULER HUGHES ENGINEERING DIVe ¢c 3 GUIDANCE UNIT Ae PUCKETT Je FERDERBER Je BEAMISH i 
ATLAS FLORENCE & TEALE STS. & 3 RADIATION DETECTORS ; SAME SAME SAME . 
CULVER CITYs CALIFs uPoO-7111 ¢ SOLID FUEL LINER STUD SAME SAME SAME 
SAME c LUNAR PROBE STUDY SAME SAME SAME 
SAME & STRUCTURE RIGIDITY STUDY SAME SAME SAME 
SAME c SPACE VEHe I O STUDY SAME SAME SAME 
ie SAME c SPACE TGTe 1 D STUDY SAME SAME SAME 
TATTLETALE HUGHES COMMUNICATIONS DIV. e 5 COMMUNICATIONS ROCKET Re OLSON Ge MCKAIG We MCKAY 
PO BOX 90-902 i 
LOS ANGELES 455 CALIF sSP6-1515 
TITAN HUGHES SEMICONDUCTOR Div. D 3 PARTS RELIABILITY We OHARA We OHARA We OnARA 
PO BOX 278 
NEWPORT BEACHse CALIF. MA9-3261 ' 
ATLAS-ABLE HUGHES COMPONENTS DIV. Al NOSE FAIRING Oe TYSON De MALLORY Te HUNT 
FLORENCE & TEALE STS. Al CERAMIC FIBERS SAME SAME SAME 
CULVER CITYs CALIF. UPO-7111 
TITAN HUGHES FIELD SER s6SUPPORT Dive. C 5 SPARES DOCUMENTATION Ee BOYKIN Ee BOYKIN Je CUNNINGHAM 
POLARIS BOX 90515 INTERNATIONAL ARPT. C 3 TECHNICAL ASSISTANCE SAME Save Save if 
LOS ANGELES 455 CALIF .S°6-1515 
MIDIAL CO. HUMIDIAL CO. A 45 HUMIDITY INDICATOR We BLINN Le MALTZBERG Be BLINN fe 
465 MTs VERNON AVE. 465 MT VERNON AVEs aA 
1 COLTON» CALIF TAS-1793 COLTON» CALIFe TAS=-1793 Pei 
HUYCK SYSTEMS CO. PERSHING HUYCK SYSe CO.~ ” 3 CYLINDER ACTUATOR Ee GRAVENHOST Ae FRITZ 
360 WOLFHILL RO. POLARIS 360 WOLF HILL RDe C 3 VELOCITY CONT. VALUE SAME SAME 
NTe STAs Ne Yo HA7~7500 B POLARI HUNT STAes Ne Yeo HA7=7500 C 5 ATTACK CTR. INDICATOR SAME SAME 
ATAS c 3 SERVO CONTROL Je HEAVISICLE SAME 
TALOS c 3 RELIEF VALVES Fe MCALLISTER SAME 
TITAN ee CONTROL ACTUATOR Ee GRAVENHOST au 
HYAIR CORPORATION SATURN HYAT® CORPORATION A 2 VALVE SOLe PNEUs CONTes Be HEYMANN Re FORSNAS De 
1838 FLOWSe SKYBOLT 1838 FLOWER a. 2 VALVE RELIEF HOT Gas Save cave 
SLENDALF 15 CALIF, CHE-517) BFALCON le CALIF. CH5-5171 B 2 VALVE FILLER PLUG AME SAME 
FALCON A 3 VALVE HYDe RELIEF SAME SAME 
ATLAS A & VALVE METERING SHUT-OFF HYD. SAME SAME 
ATLAS cawe A & VALVE METERING SHUT-OFF PNEU. SAME SAME SAME 
. NIKE ZEUS Same A 4 VALVE REGe HYDe Same SAME Save 
THOR SAME “ 3 VALVE RELIEF HYDe SAME AME AME 
are9 sa” A 2 FUSE PRESSURE SAME save SAME 
4YDRA-POWER CORP, TITAN HYDRA-POWER CORP. c 4 WYD CONTROL VALVES Ce GIANPAPA Re KNOX Je TRANOS 
1 INE RT 10 PINE eT 
Ne ROCHESTER» Ne Ye NE2=-220 NEW ROCHELLEs Ne Yeo NE2-2200 
I | 
: INDUST. ELFCTs WKSe INTs ATLAS REEL DIVISION & STATIC CHECK OUT Ee MURPHY Re LINDFIELD Ge STAHM 
1509 CHICACO STe POLARIS 1509 CHICAGO ST. 3 FIRE CONTROL SAME Same SAME 
MAHA 25 NEB. 341-46908 TITAN OMAHA, NEBR, 341-4600 4 NOSE CONE HOIST SAME SA SAME 
Pes. THOR aMe 4 GANTSY CRe POWER & CONT. SAME SA SAME | 
i { 
- . TNERTIA SWITCHe INCe DISCOVERER INERTIA SWITCHse INC. c 3.5 INERTIA SWITCH Me FISCHER We ADAMSKI E. STERN ' 
311 We S3RD. STe NERV 311 WEST G3RD STe a 35 | 
: NEW YORK 366 Ne Ye  JU6-5880 9 TITAN NEW YORK 365 Ne Ye  JU6-5880 C3 5 i 
} MINUTEMAN Sawe - 35 j 
f SIDEWINDER Same c 6 ' 
TALOS SAME + 3 I 
i SERGEANT SAME A 5 | 
Ki CORPORAL save A s ' 
LACROSSE Save a 35 { 
POLaRITs save a os j 
SAMOS Save a a5 i 
q INST. DEVELOPMENT LABS. INC. INSTRUMENT DEVEL>s LABS INCe A 5 OPTICAL PYROMETER 
67 MECHANIC ST. 67 MECHANIC ST. 
ATTLEBORO, MASS. CA2-3880 ATTLEBORO. MASS. CA2-3880 
: 78 Aircraft & Missiles ¢ March 1961 
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Contractors’ Director 


PRODUCT NAME OF EACH PROJECT HEAD 
* 
CONTRACTOR PROJECT PLANT $ CLASS** PRODUCT/SERVICE ENGINEERING PRODUCTION PROCUREMENT 


INTERNATIONAL RECTIFIER CORP. INTERNATIONAL RECTIFIER CORP. E 45 RECTIFIERS Fe GIFT Ge EANNARINO Le DUDLEY 
1821 FAST GRAND AvF. 1521 EAST GRAND AVE. o 3.5 SOLAR CELLS SAME SAME SAME 
= EL SEGUNDO, CALIF. OR8-6281 EL SEGUNDO. CALIF es oRre-6261 € 45 VOLTG. REF. OIODES SAME SAME SAME 


‘ INTERSTATE ELECTRONICS CORP. J POLARIS INTERSTATE ELECTRONICE CORP. €E 5 RANGE SHIP & SUB INSTRe Je JENKINS JR. Me RICHARD Je KACURA 
707 EAST VERMONT AVE. ATLAS 707 EAST VERMONT AVE. c 45 ANALOG SCALING UNIT SAME SAME SAME 

ANAHEIM» CALIF. PR2-2222 | SNORT ANAHEIM, CALIF. PR2-2222 A 5 INSTRUMENTATION STUDY SOLLENBERGER 
ae DovaP SAME "3 5 AIRBORNE TRANSPONDER SAME Je KACURA 
, ROCKET SLED SAME c 5 SPACE-TIME MEASURING SYS. SAME Me RICHARD SAME 
ROCKET SLED SAME - 5 SLED-SORNE RECEIVER SYS. SAME SAME SAME 
ne ROCKET SLED SAME 8 5S SLED-BORNE DYN CALIBRATOR SAME SAME SAME 
TEST SITES SAME c § TIMING SYS. RECs & DECODERS Je JENKINS SAME SAME 


IPSENLAB OF ROCKFORD: INCe ATLAS IPSENLARB OF ROCKFORD. INC. A 12 HEAT TREATING P. GLENN Pe STANAITIS 
at 2125 KISHWAUKEE ST. HOUND DOG 2125 KISHWAUKEE ST. A 12 SAME SAME SAME 
ROCKFORD» ILLe wOS-8786 ROCKFORDs Tite wo5-8788 A 12 Same Same SAME 


TRON FIREMAN MFGe COe TARTAR TRON FIREMAN ELECTRONICS DIV. 3 GYROSCOPES Ae SPRANDO Ce HAMILTON Ae ROLF 
4784 Se Eo 17TH STe TERRIER 2838 Se Eo 9TH AVE 3 SAME SAME SAME SAME 
PORTLAND» OREGON BE2-2121 PORTLAND» OREs BE4-6551 


BOMARC TROm FIREMAN AIRCRAFT DIV. 1 WINGSPARS Ke WRIGHT We BOAD Re WERTH 
MINUTEMAN 4784 Se Eo 17TH AVEs 1 MISCe AIRFRAME COMP. SAME SAME SAME 
PORTLAND» OREs BE2-2121 


JFD ELECTRONICS CORP. JFD ELECTRONICS CORP. CAPACITORS Ne BERMAN Je GOODMAN Re KUTLNER 
6101 16TH AVFANUE 6101 16TH AVENUE 
BROOKLYN 45 Ne Yeo DE1-1000 BROOKLYN 4+ Ne Yo DE1-1000 


JAMES» POND & CLARKe INCe ATLAS JAMES POND & CLARK INCe 24 VALVES De VAN DEERLIN We SIMONS We OLSEN 
2181 Es FOOTHILL BLVD. BOMARC 2181 E€ FOOTHILL BLVD. 2 SAME SAME SAME SAME 
PASADENA» CALIFe SY3-9195 B REOSTONE PASADENAs CALIF e SY3-9195 24 SAME SAME SAME 
TALOS SAME 2 SAME SAME SAME 

TARTAD came 2 SAME SAME SAME 

TERRIER SAME 2 SAME SAME SAME 

TITAN Same 24 SAME SAME SAME 

MERCURY SAME 24 SAME SAME SAME SAME 

K-15 Same 2 SAME SAME SAME SAME 

SAME 2 SAME SAME SAME 


JAN HARDWARE MFGe CO« INCe JAN HARDWARE MFG CO. 
38-01 AUVENNS BLVDe 38-01 QUEENS BLVD. 
LONG FSLANDs NeYe  EM1-0800 Le Ie CITY 1» Ne Yo  &M1=0800 


INCe 


JETTRON PRODUCTS INCe JETTRON PRODUCTS INCe MICROMODULE SOCKETSGCONNECTs Eso OIETZ Qe GALLANT Ke JOHNSEN 
56 ROUTE 10 56 ROUTE 10 
HANOVER, NEW JERSEY TU7-0571 HANOVER» NEW JERSEY TU7-0571 


JOHNSON ELECTe INCe LACROSSE ELECTRONICS DIV. c 3 OSCILLATOR 
Pe. Oe BOX 1675 MINUTEMAN RT 17-92 A 5 PULSE - FORMERS 
CASSELAFRRYs FLORIDA TEB8=2111 CASSELBERRY» FLAs TE8=2111 


BULLPUP ELECTRO-MAGNETIC DIVe 8 3 FORMERS-FILTER 
PERSHING RT 17-92 a 3 FORMERS-TOROIDS 
LACROSSE CASSELBERRY» FLA TEB=-2111 A 3 FORMERS 


JOCLIN MFG. COo BOMARC JOCLIN MFGe COo S.A FUEL CELLS 
LUFBERY AVE. x~-15 LUFBERY AVE. A 2 FUEL CELLS 
WALLINGTON, CONNes cO9-8708 WALLINGFORD» CONNe CO9-8708 


JORDON ELECTe DIVe JORDAN ELECTRONICS DIVe 34 POWER SUPPLIES Fe DAVIS We HANSON De JOHNSTPN 

121 Se PALM AVEs 121 SO«e PALM AVEs 3 PROGRAMMERS SAME SAME SAME 

ALHAMBRA» CALIFe CU3-6425 ALHAMBRA» CALIFs CU3-6425 34 TIMERS SAME SAME SAME 
SAME 34 TIME DELAYS SAME SAME SAME 
SAME 4 AUDIO VISUAL DEVICES SAME SAME SAME 
SAME 3 VOLTAGE SANSORS SAME SAME SAME 
SAME 3 FABe SENSORS SAME SAME SAME 


SAME 33 STATIC SWITCH 


AC CALIBRATION STD. Le JULIE B. STEINBERG Le MCCULLEY 


JULIE RESe LABe INCe JULIE RESEARCH LABSes INCe Cc 5 
603 We 130TH STeo 603 WEST 130TH STe A 5 INST. SAME SAME SAME 
NEW YORK 27+ NeYeo AU6-9200 NEW YORK 275 Ne Yeo AU6-9200 A 5 SAME SAME SAME SAME 


K-R ENGe SERVICES FERMI K-R ENGINEERING SERVICES A GAGING=SHELDING Re REINHARDT He KAMINISKI 
13031 TECUMSEH 13031 TECUMSEH 
DETROIT 395 MICHe KE7-3365 DETROIT 395 MICHe KE7-3365 


\ KAHLE ENGe COe KAHLE ENGINEERING CO. A WIRE CUTTING MACHe Je RITZOU Me ULMER 
3300 HUDSON AVE. 3300 HUDSON AV. a WELDING MACHe SAME SAME 
UNION CITY» Ne Jeo UN7-6500 UNION CITYs Ne Jeo UN7-6500 


KAHN & COs INCe POLARIS KAHN & COs INCe Le) & DEHYDRATORS Je HYDE Je MELO Ke JACOBS 
885 WELLS RD. 885 WELLS RD. TEST EQUIP. 
WETHERSFIELDs CONNe JA9-8663 WETHERSFIELD»s CONNe JA9~B8643 


KAISER FLEETWINGS INC. POLARIS KAISER FLEETWINGS INCe 2 MOTOR CASES Je KAPRAL Re RICHARD We HEILBRUN 
5 BOMARC 2 PRESSURE VESSELS SAME SAME SAME 
nm BRISTOL» PAs ST8-8431) § MINUTEMAN BRISTOL» PAs ST8-8431 2 MOTOR CASES SAME SAME SAME 


KAMAN AIRCRAFT CORP. ROTOCHUTE KAMAN AIRCRAFT CORP. Le MISSILE BOOSTER RECOVERY De ROBINSON 
OLD WINDSOR RD. OLD WINDSOR RD. 
BLOOMFIELD, CONNe CH2-#684 BLOOMFIELD» CONNe CH2-44861 


* Code for Approximate Contract Dollar Value ** Product Class 


A—$10,000—$ 50,000 C—$100,000— $500,000 £—$1 —$10 million G—$25—$50 million !—$75 —$100 million K—Over $250 million 1—Airframe 3—Guidance 5—Instruments 
B— $50,000 — $100,000 D—$500,000—$1 million F —$10—$25 million H—$50—S$75 million J—$100—$250 million 2—Propulsion 4— GSE 
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Contractors’ Directory 


CONTRACTOR PROJECT 

KANARR CORP. ATLAS 

447 MARKET ST. SPARROW 3 

KINGSTON» PA. BUT-96861 ATLAS 
POLARIS 

KELSEY-HAYES COs SUBROC 

3600 Ne MILITARY MINUTEMAN 

DETROIT 325 MICH. TAS-5502 
NIKE ZEUS 
TITAN 
HAWwE 
NIKE=-HERCULES 

KENTUCKY METAL PRODUCTS CO. DYNASOAR 

3104 PRESTON STe SATURN 

LOUISVILLE 135 KY¥e ME4-9421 

KINGSLEY MACHe CO 

850 CAHUENGA BLVD. 

HOLLYWOOD 36+ CALIF s HO9-7243 

KLINCHER LOCKNUT CORPORATION 

2153 HILLSIDE AVENUE 

INDIANAPOLIS 18% INDeWA5-2301 

LAMTEX INDUSTe INCe POLARIS 


MOTOR AVE> 
FARMINGDALE+ Ne Yeo 


MINUTE MAN 
MY4-200 NIKE ZFUS 


MISSILE A 


LAND-AIR INC. 
7444 We WILSON AVE. 


N7-755 
LANGLEY CORP. ATLAS 
310 EUCLID AVE. ATLAS 
SAN DIEGO 12+ ALIFe 04-3181 ATLAS 
THE LAPOINTE MACHINE TOOL 0. BHawk 
34 TOWER ST. 
HUDSONs+ MASS. 02-3444 
LASKO METAL PR e INCe SIDEWINDER 
438 We AY STe SIDEWIN 
wes’ we TER, Re Ww4-07 
LEAR» INCORPORATE ROMAR 
3171 Se BUNDY OR. NIKE=ZE 
ANTA MONICAs CALIFe FX1-7211 B ATLAS 
mace 
POLARI 
APOLLO 
MATADOR 
SERGEANT 
TOR 
A™M=-7? 
po 
. ATLAS 
POLARI 
w YOR wA]-308 PERSHING 
LINDBERG ENGe COe PFERSHING 
2450 We HUBBA ° MINUTEMAN 
HICA e “96-3442 ENTAUR 
LING-TEM ECTRONICS INCe 
1 * e sTerrrT 
WINCHESTER, MASS.s PAQ-381 


eR 


LINOBER STEE “MINUTEMAN 
1975 Ne BY POLARIS 
MELR E PR, 

ATLAS 

SATURN 
LINLAR INC. ERGEANT 
#101 AN FERNANDO RD. 
SLENDALE® CALIF. CH5=-5135 
LITTON SYSTEMS INCe EAGLE 
21321 GAULT AVE. 
ONOGA PARK» CALIFs 

COe POLARIS 


POLARIS 


MINUTE MAN 
NE8-8555 fH HOUND DOG 


> 


MINUTEMAN 


LOCKHEED AIRCRAFT CORP. 
Pe. Oe BOX 551 
BURBANK.» CALIF. TRI-2711 


SATURN 


80 


PLANT s* 


KANARR CORP, o 
447 MARKET STe a 
KINGSTON» PAs BUT=-9681 A 
SAME 8 
DETROIT DIVe i 
3600 Ne MILITARY A 
DETROIT. MICHe TAS-5502 
STEEL PRODUCTS ENGR. COs E 
12905 We COLUMAIA STe E 
SPRINGFIELD» OHIO Fa5-1591 D 
SAME 
KENTUCKY METAL PRODUCTS CO. o 
3104 PRESTON ST. a 
LOUISVILLE 135 KYe ME4-9421 
KINGSLEY MACHINE COs o 


850 CAHUENGA BLVD. 
HOLLYWOOD 38+ CALIF.s 


KLINCHER LOCKNUT CORPORATION a 
2153 HILLSIDE AVENU 
INDIANAPOLIS 185 INDe WA5-2301 


LAMTEX INDUSTRIES INCe 

MOTOR AVE. 

FARMINGDALE L Is Ne YeM¥4=-2000 
SAME 


WHITE-SANDS HOLLOMAN DIV. E 
PO BOX 394 E 


HOLLOMAN» NEW MEXICO GR3-6181 
PTsMUGER DIVe E 
PO BOX 48 

PT.'MOGERs CALIF. HU6<8331 
LANGLEY CORP. D 
310 EUCLID AVE. c 
SAN DIEGO 125 CALIF. CO4-3181 A 


THE LAPOINTE MACHINE TOOL CO 
34 TOWER ST. 
HUDSON» MASS~« 


LASKO METAL PRODs INCe f 
438 W GAY STe c 


WEST CHESTER» Pao Ow6-0700 

INSTRUMENT DIVe Fr 

119 IONIAN W Fe 

GRAND RAPIDS 25 MICH. GL1-1542 & 
AME C 
SAME A 
SAME 

ELECTRO=-MECHANICAL DIV. 

110 IONIAN W 

RAND @APING 25 MICH. GL1-1542 
SAME 
SAME 


LEEMATH INC. 
60 OAK DRIVE 


SYOSSET» NEW YORK WwA1-3080 


LINDBERG ENGINEERING CO. < 
2450 WEST HUBBARD ST. - 
CHICAGO 12% ILLe M06-3443 C 


THE CALIDYNE CO. INC. E 
120 CROSS STREET 


WINCHESTER», MASSs PA9=3810 


LINDBERG STEEL TREATING 
1975 N RUBY ST. 
MELROSE PARK. ILLe ES9-2000 
LINDBERG STEEL TREATING 

2910 S SUNOL DR. 

LOS ANGELES 23+ CALIF .ANS-3174 


PERMOFLUX PRODUCTS DIV. a 
4101 SAN FERNANDO 28D. 

SLENDALEs CALIF. CH5=-5135 
LITTON SYSTEMS INC. E 


21321 GAULT AVE. 
CANOGA PARK, CALIF. 


LOCKARD TOOL & ENGINEERING 
11200 WRIGHT RD. 
LYNWOODs CALIF. NE8-8555 
SAME 
SAME 


LOCKHEED AIRCRAFT CORP. c 
#6 SOs COBB ORIVE _ 
MARTIETTAs GEORGIA 424-9411 C 

SAME Ee 


1 SURFACE 


PRODUCT 
PRODUCT/SERVICE 
CLASS** 
1 MACHINE CASTING 
3 TURBINE WHEEL 
1 SPLICE RING 
1 ADAPTER 
2 PRopuUcCT &6 R & D 
2 SAME 
3 ANTENNA MOUNT 
3 SAME 
3 SAME 
3 SAME 
1 
2 TURBINE SHROUDS He Ceo 


WIRE TUBE MARKETING MACHe 


FASTENERS 
2 
2 
5 
2 
45 R60 


FIELD MEASUREMENTS 


5 RANGE DATE REDUCe 


4 LOX LINES 


4 SWIVEL 
& HYDe CYL VALVE 


3.5 TOOLING 


3 CONTAINER 


2 SAME 
3 STABLE PLATFORM 
3 SAME 
4 ENGINE TEST STAND 
3 VERTICAL GYRO 


4 MICROSYN PICKOFF 
5 INSTRUMENTATION REQ. FOR 
THROTTLE ACTUATION 
ONTROL ACTUATION 
& LAUNCHER ACTUATOR 
> THROTTLE ACTUATION 


1 ENGINE GIMBAL ACTUATION 
34 
a4 
a4 
HEAT TREAT FURNACE EQUIP. 
AME 
Same 


VIBRATION TEST EQUIP. 


2 HEAT TREATING 
2 SAME 

2 HEAT TREATIN 
2 SAME 

2 TRANSFORMERS 


3 GUIDANCE COMPUTER 


2 PLASTIC INSULATOR 

2 PLASTIC LINER 
1 PLASTICS DUCTING 

2 MOLDS & FIXTURES 

2 PLASTICS-HARD TOOLS 


2 5 PROPELLANT TANK 
5S REENTRY VEHICLE 

5 HUMAN ENG. STUDY 

1 PRODUC TION-COMP. 


NAME OF EACH PROJECT HEAD 


ENGINEERING PRODUCTION PROCUREMENT 


E+ HAYES 
SAME 


We ALEXANDER 


SAME 

SAME 

SAME 
Je COVERT De PERKINS 
Ge KINGSLEY We FLICK 


Eo PUMMILL 


We HAMMER 
Re LOVELL 


Re CONWAY 


KATZENBERGER 


Se SANDELMAN Re LADOON 


Same Same 
SAME SAME 
Re KINSLEY Ge BAGNALL 
Fe TURNETT Fe GOTTIER 
SAME SAME 
Te 
De SHAW We RAUSCH 
SAME SAME 
SAME SAME 
Je DUFFY Le KOENIG 
SAME SAME 
SAME Same 
De PRIEST Je DISTEFANO 
Re FISH 
SAME 
Ee DOYLE Le HEINAMAN 
Re TERRY 
Re LUDWIG Ee HENLIN 
SAME SAME 
SAME SAME 
SAME De HAMILTON 
SAME De HAMILTON 
Je SUTTON 
Re LANGE 
O- ADAMS 
Le POORE 


Aircraft & Missiles 


Be SARGENT 


He HENLEY 


Ae BELL 
SAME 


Re KEEYES 
SAME 
SAME 


I. HABASHIAN 


Ce GRUDER 
SAME 


Je LEBKUECHER 
SAME 


SAME 


« GRIEBE 
SAME 
same 


Ge WORTHEN 


Ke HOWLAND 
SAME 
SAME 


SAME 
SAME 
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Contractors’ Directo 


,~ PRODUCT PRODUCT/SERVICE NAME OF EACH PROJECT HEAD 
ai eialiasit — a . CLASS** ENGINEERING PRODUCTION PROCUREMENT 


LOCKHEED SPECIAL PRODUCTS c 5 MANNED VEH. SHIELDS STUDY Fe BLY 
CKHEED AIRCRAF R 
= ge re Sy slate 1500 NORTHSIDE DR. NW E 5 RADIATION EFFECTS STUDY As LIEBSCHUTZ 
BURBANK» CALIFe CONTINUED ATLANTA 189 GAs TR3-3671 E 5 RADIATION EFFECTS STUDY SAME 


ATLAS CALIFORNIA Div. SHEET METAL PARTS Ae FOLDEN Je HANSHUE 
MIDAS PO BOX 551 2 PROPELLANT TANKS SAME SAME 
SAMOS BURBANK» CALIF. TRI-2711 2 PROPELLANT TANKS SAME SAME 


POLARIS LOCKHEED MISSILESGSPACE DIV. MISSILE SYSe BURRISS Se BEAN Be GODWIN 
DISCOVERER PO BOX#504 1 45 SATELLITE SYS. De GIBBON Ne MILOKOVICH 
MIDAS SUNNYVALE» CALIFe RE9-4321 efi 45 SAME SAME SAME 

- SAMOS SAME 1 45 SAME SAME SAME 


AGENA-B 


SAME 2ND STAGE 


LUSKIN 


POLARIS MISSILES & SPACE DV. 1 MISSILE SYSe MGRe BURRISS 
DISCOVERER 1123 Ne MATHILDA AVE. 1 65 WEAPONS SYSe+ CONT. De GRIBBON 
MIDAS SUNNYVALE sCALIF. RE9-4321 1 45 SAME SAME 
SAMOS SAME Kl 45 SAME SAME 
AGENA SAME 1 SYSe CONTRACTOR SAME 


SLOMAR CALIFORNIA DV. BAILEY 
SMART Pe O. BOX 551 B 12345 Re BAILEY 
BURBANKs CALIF. TRI=-2711 Re BAILEY 


SATURN 


LOCKHEED AIRCRAFT CRP. 
86 Se COBB DR. 
MARIETTAs GAs 


PRODUCTION-COMP. 


LODGE & SHIPLEY CO. LODGE & SHIPLEY CO. 
3055 COLERAIN AVE. 3055 COLERAIN AVEes 
CUI 25% OHIO K11-4774 CINNe 25+ OHIO KI1-4774 


COMPONENTS We KENC Ye SCHNEIDERS 


LYNCOACH & TRUCK COs INCe LYNCOACH & TRUCK COe 
343 CHESTNUT STe 443 CHESTNUT STe 
ONEONTAs Ne Yo GE2-2900 ONEONTAs Ne Yo GE2-2900 


INCe GROUND SUPPORT EQUIP. HUMPHREYS He BORMANN Re STRAIT 


MACHINERY SALESGENGINEERING CO MACHINERY SALES 6 ENGe COs SPECIAL TOOLS & MACHINERY 
422 EMPIRE BLOG. 422 EMPIRE BLOG. 
PITTSPURGH 225 PAs AT1-5586 BITTSBURGH 225 PAs 


AT1-5586 


MCCORMICK SELPH ASSOCIATES INCEPERSHING MCCORMICK SELPH ASSOCe INCe 2 EXPLe BRIDGE-wWIRE ORDNANCE LYNCH OERMAN BLATT 

PO BOX 9405 HOLLISTER AIRPORT BPERSHING PO BOX 940 HOLLISTER AIRPORT 2 SAME SAME SAME SAME 

HOLLISTER» CALIFe ME7=-3731 BTITAN HOLLISTER» CALIFe ME7-3731 2 EXPLOSIVE BOLTS SAME SAME SAME 
TITAN SAME 2 PRESSURE CARTRIDGE SAME SAME SAME 
MERCURY SAME 2 SAME SAME SAME SAME 
MERCURY SAME 2 SAME SAME SAME SAME 


MINUTEMAN SAME IGNITERS 


HUMMINGBIRD SAME ROCKET MOTOR 
ceTUeN Sawe EXPLS' BRIDGE-wIRE ORDNANCE 
DISCOVERER SAME INITIATORS 


POLARIS SAME 


DETONATORS 


LA CROSSE SAME 2 EXPLOSIVE BOLTS 
ATLAS SAME 2 PRESSURE CARTRIDGE 
MIDAS Same 2 SAME 

BOMARC SAME 2 GAS GENERATOR 
BULLPUP SAME 2 SAME 


EXPLORER SAME 


PRESSURE CARTRIDGE 


FALCON INITIATORS 
JUPITER SAME PRESSURE CARTRIDGES 


SAME 


mace Same SAME 
MATADOR SAME SAME 
NIKE ZEUS SAME IGNITERS 
NIKE HERCULES SAME SAME 


PIONEER SAME 


PRESSURE CARTRIDGES 


SAMOS 


SAME SAME 


SIDEWINDER SAME GAS GENERATOR IGNITORS 
SPARROW 3 SAME GAS GENERATORS 
TERRIER SAME IGNITORS 


THOR 


SAME PRESSURE CARTRIDGES 


HAWK Same COOL GAS GENERATOR 
AGENA SAME PRESSURE CARTRIDGE 


MAGNAFLUX CORP. POLARIS MAGNAFLUX CORPORATION NONDESTRUCTs TESTING Ae CHRISTENSEN Je HEATH Je HEATH 
7300 We LAWRENCE AVE.s MINUTEMAN 7300 W LAWRENCE AVE. A SAME SAME SAME SAME 
CHICAGO 31» ILlLe UN7T-8000 BNIKE ZEUS CHICAGO 3le Ilte UN7-8000 SAME SAME SAME SAME 


MAGNAECRAFT MAGNECRAFT ELF CTRIC CO. 
3552 We GRAND Ay 3352 W GRAND AVE. 
CHICAGOs ILLe EV4-6868 CHICAGOs ILLe EV4-6868 


RELAYS Me STEWBACK He KAZMAREK Ie PETTIFORD 


MAGNETICOs INCe POLARIS MAGNETICO INCe * TOROIOS 
6 RICHTER COURT. ATLAS 6 RICHTER COURT SOLID STATE CONTROLS 
- Es NORTHPORT» Ne Ye AN1-4502 EMINUTEMAN EAST NORTHPORT» Ne Ye AN1-4502 SERVO AMPLIFIERS 


MANSON LAB. INC. POLARIS MANSON LABORATORIES INCe Re Fe SYNTHESIZERS Je GUTTMAN He FELDMAN De MORAN 
375 FAIRCHILD AVE. POLARIS 375 FAIRFIELD AVE. 1») & LINEAR AMPLIFIERS SAME SAME SAME 
STAMFORD» CONNs DA5-1391 STAMFORD» CONN. DAS~-1391 


THE MARISON CO. THE MARISON COMPANY 
80x 176 BOX 178 
ELGINe ILL. SH2-2500 SOUTH ELGIN» Ilte SH2-2500 


PRESSURE CONTAINERS 


MARLIN-ROCKWELL CORP. MARLIN-ROCKWELL CORP. BEARING DEVELOPMENT IRWIN HAVEWALA Je SLAGLE 


FORGING RESEARCH Je JOHNSON De WENSING SAME 
JAMESTOWNs Ne Yeo 61-541 JAMESTOWN: Ne Yeo 61-153 B 2 LUBR.e EVALUATION Je GUSTAFSON He MUNSON SAME 


MARMON-HERRINGTON COs INCe ATLAS CARDOX DIVe CHEMETRON c 4 HELIUM COMPRESSORS Ge JUERGENSEN Je SWANSON Je BAUSER 
397 Ne MICHIGAN AVE. TITAN ¢c 4 SAME SAME SAME SAME 


CHICAGO Ie ILLe RAG-5353 MONEEs ILLe 103-2851 


* Code for Approximate Contract Dollar Value ** Product Class 


A—$10,000—$ $0,000 C—$100,000—$500,000 £—$1 —S$I0 million G—$25—$50 million !—$75 —$100 million K—Over $250 million 1—Airframe 3—Guidance 5—Instruments 
B — $50,000 —"$100,000 9—$500,000—$1 million F —$10—$25 million H—$50—$75 million J—$100—$250 million 2—Propulsion 4—GSE 


Aircraft & Missiles © March 1961 
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Contractors’ Directory 


THE 
MIDDLE RIveR 
BALTIMORE 


aR 


MILLER 
$529 
MILWAUKEE 


MILL 


23 


HUNTINGTON PK. 


MILR 


28 


SADDLE 


MINTATURE 
9440 
MINNEAPOLIS 


82 


CONTRACTOR 


MENLO @FS 
1427 
EAS 


CONTROLS 


PROJECT 


Mace 8B 
MACE A 
MATADOR 
DYNA-SOAR 
PULL eUP 
APOLLO 
TITAN 1) & 2 


powaer 


enwaRc 


HONEST JOHN 


po_ae 
ATLA 

Nie 

° TONE 


A agre 


POLARIS 


ATLAS 
AZRO 


ENTauR 
MACE 

NIKE HERC 
POLARIS 


REGULUS 
CFOGFEANT 


TALOS 


TITAN 


PLANT id 


MARTIN-BALTIMORE DIVe 
MIDDLE RIVER 
BALTIMORE 3 MD. 

Same 

SAME 

SAME 


MUT-3800 


came 


MARTIN-NUCLEAR DIVe 
MIDOLE RIVER 
BALTIMORE 35 MDe MU7=3800 
MARTIN-DENVER DIVe 
®O Bor 179 
DENVER Le COLORADO PY4-S211 
MARTIN-ORLANDO DIVe 
PO BOK 5837 
ORLANDOs FLAs 

SAME 

SAVE 


CH1-2411 


MASON SHAVER fF RHOANES TAC. 
COLONIAL MANOR RD. PO BOX 551 
IRWIN» PAs UN3-1000 
SAM 
SAM 
MECHANICAL PR TS CORP. 
1716 W HUBBAR Te 
CHICAGO 226 ILLe CA6-7750 
MENLO RE agcH LaARORATORY 
1627 BAY ROAD 
E PALO ALTOs CALIF. 0A3-6121 
MERCURY AI® PARTS COw INCe 
92710 W JEFFERSON BLVD. » 89135 
CULVER CITYs CALIe UPO-K9I10 
au 
Save 


MILGO ELECTRONIC CORP, 
7620 Nw 36TH AVENUES 
MIAMI 47s FLORIDA 


sam 
MILLER E ARCH LABS. 
> ET 


HU3-63023 


MILL POLISHING CORP, 


23291 BELGRAVE AVE . 
HUNTINGTON PARK CALIF eLU7-2171 


MILRO CONTROLS C 
280 MIDLAND AVEN 
SADNLE BROOK. Ne Je Swi-1859 


MINIATURE INSTRUMENTS» INC 
9660 SCIENCE CENTER 
MINNEAPOL I 27. MINN 
aw 
aw 


sav 
sa™ 
same 
sam 
SaMe 


ooco>re 


a 


>>>> 
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PRODUCT 
CLASS** 


PRODUCT/SERVICE 


12 45 PRIME CONTRACTOR 

12 45 SAME 

12345 SAME 

1 45 BOOSTER 

123 TRAINER MODEL 
STUDY 

1 4&5 SUPPORT EQUIPMENT 


DESIGN» MFGe TESTING 
SAME 
sTuDY 
1 45 PRIME CONTRACTOR 
1 45 SAME 
STUDY 


12345 PRIME CONTRACTOR 


12345 SAME 
123 SAME 
SAME 
SAME 


ACTUATOR MANUF. 
CASTING MACHINING 
CASTING MACHINING 
4 ANTENNA MANUF. 
34 PRECISION MACHINING 


ve 


TEST EQU 


4 CHECK OUT 


SPECIAL MACHs PTSe 


& MICROWAVE MP. 
34 SAME 

5 SAME 
6 SAME 


345 GYRO-COMPRONENTS 
345 CARLE ASSEMALIFS 
345 ELECTRONIC PARTS 
345 HYDRAULIC FITTING 
345 HYDRAULIC FITTINGS 


3465 TRANSFORMER 


ans Same 
445 SAME 
345 SAME 
345 SAME 
345 SAME 
345 SAME 
345 SAM 
345 AM 
365 SAME 
4465 SAM 
346 SAME 
345 AM 
445 AME 
345 AME 
345 SAM 
345 SAM 
345 SAM 
2 TUBE=-CAULTY 
5 DATA RECORDING & EQUIP. 


4&5 DATA TRANS. H 
& INSTRUMENTATION c¥< 


as NG SEQUENCER 
TRANSs ACQUI HANDL 
4 R 
1 PRECISION SIZE METAL SHE 
1 SHEETS 
SAME 
& REGe POWER SUPPLY 
4 cave 
5 TRAINING EQUIP. 
3 GEARS & GEAR SHAFT ASSY. 
35 SAME 
3 FUZING & ARMING COMP. 
3 GEARS & GEAR SHAFT ASSY. 
2 
% 
3 SAME 
2 SAME 
3 SAME 
3 SAME 


NAME OF EACH PROJECT HEAD 
ENGINEERING PRODUCTION PROCUREMENT 


Pe KERNN Je MCGEE 
le RIDENOUR 
I. RIDENOUR 
Oe MAISCH He SHOEMAKER He SHOEMAKER 
Le GRON 
Te BIRKEN 30 DUCATMAN Re COHEN 
Same Same SAME 
SAME SAME SAME 
SAME SAME 
5 AME SAME 
Ae SULLIVAN De HOHN Je SULLIVAN 
SAME SAME SAME 
SAME SAME SAME 
SAME AME AWE 
SAME SAME SAME 
Re MORGAN 
. Ee PARSONS Re DAUN Je THOMPSON 
save came same 
SAME SAME SAME 
CAME SAME SAME 
Ae ™ ~ Ge MCPHERSON Ase MILLER 
S Je PAYNE Je KOENI 
Ce KISH We EMERSON Es BURDI 
same cave save 
SAME SAME SAME 
BLANCHARD BONINE 
SAME SAME SAME 
SAME SAME SAME 
SAME SAME SAME 
SAME SAME SAME 
Same SAME SAME 
SAME SAME SAME 
SAME SAME SAME 
SAME SAME SAME 
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Ce BECK 
Pe. JOHNSON 
We HEMPFLING 


Je FRYER 
Ge KRUG 
SAME 
SAME 


He GUNTHER 
SAME 
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i Lal 
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©NAD-2 : $f 
3 RIFT 
ee | Be 
TITAN 2 : 
SLOmaR - Rem 
PERSHING | { 
ACROSSE 3 
a] PpuP 
BY “I « MASTER 
a BIRDIE 
MASON» SHAVER & RHODES» INCe — 
COLONIAL MANOR 8D. a ' 
IRWIN» PAs N3-) C | \ 
i 
MECHANICAL PROD. CORP. 4 PRESSURE EP, \ 
1716 We HUBBARD ST, : 
CHICA 220 IhLe CA6-775 ; 
a: LABe ET ‘ 
? i 
- onan , 
ai tia Chke Baus a 
MERCURY AIR PARTS COs INCe | 
931 we FFER N Ve C . 
( £2 CITY. CALe pe-s072 ‘ 
* r 4 
mice A NIKE 7EUS MICROLAB y 
: 570 We MTs PLEASANT AVE. MERCURY 570 W MTs PLEASANT AVE. " 
LIVINGTON® Ne Jeo WwY2-570 ALTA LIVINGSTON Ne Je wy2-5700 
eowarnc same 
MICRO PARTS. INCe PALOR] MICRO PARTS, INC. 
2922 WORTHEN AVE. Nine 2922 WORTHEN AVE. 2 
AN F< » CALe NO3-32238 08 Fa N LOS ANGELE 39 CALIF NO3-O108 a 
ATLA ay 
: ee Sam 5 t 
‘ MICROTRAN COs INCe TA MICROTRAN COMPANYs INCe SS 
14" ©. MINEOLA AVF, a 144 © MINEOLA AVF, 
VALLEY TREAMs Ne e -695 suRROC VALLEY STREAMs NoYes 101-6050 j 
i ROMAR au ay e 
’ VINUTEMAN sav sa 
« ; 
SIDEWINDER saM 4) 
PERSHIN SAME : 
THOR a 
fi NIKE ZEUS ean : 
, ATLAS Same 
HOUND DOG SAMs 
PITER saw 
corvus cone 
7 7 ar cae é 
ACROSSF a . 
RENSTON am 
FRGEANT caM 
TITAN Same 
o Ve Me MICROWAVE . 4ILLELAGH o Ve Ve MICROWAVE CO. A ae 
9300 We 47TH Te 4OUN 4 9300 W 47TH Te 
: MROOKFIFELD, I e Hug =<200 RROOKFI e ILLe HUS=2000 
MIDWESTERN INSTe INCe MIDWESTERN INSTRUMENTS INC. 
#15’ & HERTDAN RD. GIST & SHERDIAN RO. BOX 7509 * 
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CONTRACTOR 


MINNEAPOL I S~HONE YWELL 
2747 FOURTH AVE. 


Se MINNe 8s MINNe FE2-5225 
TA MINING & MFGe COo 

909 BUSH AVE. 

STe PAUL 65 MINNe PR6-8511 

MISCO PRECISION CASTING CO. 

116 WEST GI@BS ST. 

WHITEHALL» MICHe TW3-1515 

MISSILE SYS. CORP. 

11949 VOSE ST. 

Ne HOLLYWOODs CALe PO05-9041 

MITCHELL CAMERA CORP, 

666 We HARVARD ST. 

GLENDALF 4» CALIFe CH5-7586 

MONTGOMERY BROTHERS INC. 


1122 HOWARD STe 


SAN FRANCISCO 36 CALeUN1=3000 


MOTOR GENERATOR CORP. 


HOBART SQUARE 

TROY» OHIO FE2-1223 
MOTOROLA INCe 

8201 Es MCDOWELL RDe 
SCOTTSDALE» ARIZe WHS5-431) 
MUTRON CORP, 

125 PERKINS A 

BROCKTON» YASSe JU3-0033 
GEORGE Le NANKERVIS COe 

15300 FULLERTON AVENUE 
DETROIT 275 MICHe 

NATIONAL SEMICONDUCTOR CORP. 
BOX 443 


DANBURY» CONNe P13-7627 


NATIONAL UTILITIES CORP, 
135 EAST RATLROAD AVE. 
MONROVIAs CALIF. EL?=2211 


NEW ENGLAND LAMINATES CO. INC 
481 CANAL ST. 
STAMFORD» CONN. DAS-418) 


PROJECT 


TITAN 
MERCURY 
THOR-DELTA 
x-15 
POLARIS 
scour 


WAGTATIL 
AGENA 8B 


ws 
DYNA 


107 
SOAR 


THOR 
ATLAS 

F 101 8 

F 1n2 

F 106 
POMARC 
MINUTEMAN 


K=-BOMBING SYS 
SATURN 

HOUND DOG 
DISCOVERER 
scout 

POLARIS 

NIKE ZEUS 


aseoc 
HONEST JOHN 
SERGEANT 
TERRIER 
RENEYE 
SIDEWINDER 
MERCURY 


SATURN 
ATLAS 
CENTAUR 


THOR 


SNARK 


mace 


SIDEWINDER 
RBOMARC 
AGENA/CENTALIR 
POLARIS 

QUAIL 

JUPITER 
MERCURY 


scout 
SATUON 
MINUTEMAN 


HAwK 
SPARROW 


HAWwE 
SPARROW 
JUPTTER 


SATURN 
TITAN 2 
SIDEWINDER 
MINUTEMAN 
PERSHING 
EAGLE 


HAWK 
MINUTEMAN 
SPARROW 


* Code for Approximate Contract Dollar Value 


A—$10,000—$ 50,000 C—$100,000— $500,000 £—S$1 —$10 million G—$25—$50 million !—$75 —$100 million K—Over $250 million 
B — $50,000 — $100,000 D— $500,000—$1 million F —$10—$25 million H—$50—$75 million J—$100—$250 million 
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PRODUCT 
PLANT “ PRODUCT/ SERVI 
 ccanbts / SERVICE 
AERONAUTICAL DIVe t 34 
2600 RIDGWAY ROD. E 345 
MPLS. 405 MINNe ST1-8011 € 3 
SAME E 34 
save E 6 
SAME € 2345 
AERONAUTICAL Le Ac — 1 345 
1915 ARMACOST AVE. E 34 
LOS ANGELES 25+ CALIF .8R2-8667 
AERONAUTICAL ~-FLAe e€ 34 
13350 Us Se HIGHWAY 19 F 3 
ST PETERSBURG» FLA. HES-1151 
BOSTON DIVISION 5 RATE GYROS 
40 LIFE ST. 5 SAME 
BOSTON 355 MASS. AL4-5200 45 TEST EQUIP. 
SAME 45 SAME 
SAME 45 SAME 
came 5 RATE GYROS 
Same 5 LINe ACCELEROMETERS 
SAME 5 GYROS 
SAME 5 SELF CHECK RATE GYROS 
SAME 5 GYROS & ACCELe 
SAME 5 RATE GYROS 
SAME 5 SAME 
SAME 5 RATE GYRO PACKAGE 
SAME 5 LINe ACCELROMETERS 
ORDNANCE DIVISION H 1 65 WEAPON SYS. CONTRACTOR 
600 2ND STe N G1 45 WARHEAD 
HOPKINS» MINNe WE5-5155 F 1 45 SAME 
SAME € 5 ADAPTION KIT 
Same w & OPERATIONAL TRAINER 
SAME E 5 FUSE 
SAME B81 STRUCTURE ASSY6 
“CENTRAL RESEARCH LAB & <£ ADVANCED SOLID PROPELLes 
400 MCKNIGHT ROAD 
STe PAUL» MINNe 
MISCO PRECISION CASTING COe INVEST CAST PARTS 
116 wEST GIeas STe 
WHITEHALL » MICHe Tw3-1515 
CALIFORNIA DIV. C 23465 ELECTRONIC MICROWAVE EQUIP. 
11949 vO STe 
Ne HOLLYWOODs CALIFe P05-9041 
EMTEX DIve 2345 SAME 
PO BOX 14216 
DALLAS» TEXAS €09-3171 
MITCHELL CAMERA CORP. A 2 TRANSDUCERS 
666 We HARVARD STe 68 3 SAME 
GLENDALE 4» CALIFe CH5-7586 A - SAME 
MONTGOMERY BROS. 8 2 DISSAP. RESISTORS 
4800 D TRICT BLVDe » 2 RP=-1 HTRS. 
LOS ANGELES 365 CALIFeLU9-6321 A 2 NITROGEN HTRS 
: SAME : . a2 VALVE HTRS 
SaMF A 3 HEATERS ELFCTRIC 
SAME A SAME 
SAME a2 SAME 
MOTOR GENERATOR CORP, E 4 DC GENERATOR 
HOBART SQUARE 
TROYs OHIO FE2-1223 
MILITARY ELECTRONICS DIV. E 3 GUIDANCE 
8201 £ MCOOWELL RDe E 34 BEACONS GUIDANCE 
SCOTTSDALE es ARIZe WH5-6311 F 5 TRAMSPONDER BEACe 
SAME D 5 COMMAND RECEIVER 
Sawe Dp « SAME 
SAME c 5 AIRBORNE TELEMETRY 
SAME c 5 COMMAND RECEIVER 
SAME 8 5 COMMAND RECEIVER 
Same a © SAME 
SAME E 5 SAME 
MUTRON CORPORATION 8 34 CABLE ASSYS 
125 PERKINS AVE. A 3 SAME 
BROCKTON» MASS. JU3-0033 
GEORGE Le NANKERVIS CO. o 4 MICRO-CLEANER 
15300 FULLERTON AVENUE 8 45 MICRO-CLEANER & TESTER 
DETROIT 27s MICHe 8 & MICRO-CLEANER 
NATIONAL SEMICONDUCTOR CORP. A 3.5 TELEMETERING TRANSISTORS 
BOX 443 c 35 SAME 
DANBURY» CONNe P13-7627 B 3 TRANSISTORS 
SAME 8 3 TELEMETRY TRANSISTORS 
SAME A 3 TRANSISTORS 
SAME A 9s SAME 
NATIONAL UTILITIES CORP. 8 2 CLAMPS & COUPLINGS 
135 EAST RAILROAD AVE. 
MONROVIAs CALIF. €L7-2211 
NEW ENGLAND LAMINATES CO. INCe B 34 THERMO PLASTIC LAMINATES 
481 CANAL STe A 34 SAME 
STAMFORD» CONN. DAS-4181 A s SAME 
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NAME CF EACH PROJECT HEAD 


ENGINEERING 


—. OLSON 
SAME 
SAME 
SAME 
SAME 
SAME 


Re RYNEARSON 


Ce PERKINS 


Je THOMAS 
SAME 
SAME 
SAME 
SAME 
SAME 
SAME 


SAME 
SAME 
SAME 
SAME 
SAME 
SAME 
SAME 
Je ENGDAHL 
SAME 
SAME 
SAME 
SAME 
SAME 
SAME 


Ge RATHMANN 


BARTOLETTI 
SAME 
SAME 


AVERILL 

FATLAND 

AVERILL 
SAME 
SAME 
SAME 
SAME 


Je 
le 


Ge WILLIAMS 


LAHTI! 
DIVEN 
MOORE 
ZUSMAN 
SAME 
MOORE 
ZUSMAN 


SAME 
SAME 
Same 


De CHERRY 


AME 


Ae BRUECKNER 
SAME 


SAME 


Je HORNBY 


De EDGAR 


SAME 
SAME 


** Product Ciass 


1 — hirtrame 
2 — Propulsion 


PRODUCTION PROCUREMENT 


He ELVERUM 
SAME 
SAME 
SAME 
SAME 
SAME 


Re 


Se ZOLLO Re 


Re SWIFT Se 


Je LILLIS 
SAME 
SAME 
SAME 
SAME 
SAME 


SAME 


SAME 
SAME 
SAME 
SAME 
SAME 
SAME 
SAME 


Ge 


LILLICROP 
SAME 


SAME 


Je 


SAME 


Ee 


8. 


Je THOMPSON 
SAME 
SAME 
SAME 
SAME 
SAME 
SAME 


SAME 
SAME 
SAME 


Es OZELTUS 


SAME 


MAZO 
Same 
SAME 


Ge 


oO. 


Re PRESCOTT 


Je BAKER 
SAME 


SAME 


Je 


3—Guidance 5 —Instruments 
4—GSE 


FOSTER 


a 
- 
< 


sam 
Sa™ 
saw 
SAME 


en te 


MARCY 


PUFFER 


HANSCO! 
SAME 
SAME 
Same 
SAME 
SAME 
SAME 


same 
SAME 
SAME 
SAME 
SAME 
save 
SAME 


BARRET 
SAME 
SAME 
SAME 
SAME 
SAME 
SAME 


BUSKIR 
HUGHES 
MCCART 
LomeaR 
SAME 
MCCART 
LOMBAR 


SAME 
SAME 
save 


ANOERS 
SAME 


LINOH 
SAME 
SAME 


Re KLEEMAN 


POWER 
SAME 
SAME 
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Contractors’ Directory 


CONTRACTOR 


NEW ENGLAND LAMINATES COs INC 
461 CANAL ST. 

STAMFORD+ CONNes CONTINUED 
NEW LONDON INSTe COe INCe 

82 UNION ST. 

NEW LONDON, CONN. G13-8451 
THE NEW YORK AIR BRAKE COs 
230 PARK AVE. 

NEW YORK 17+ Ne Yo LE2-1900 
NIKON INCe 

111 FIFTH AVENUE 

NEW YORK 35 Ne Yeo 
NORRIS-THERMADOR CORP, 

5215 SOUTH BOYLE AVE. 

LOS ANGELES 58» CALIFLUS-7111 
NORTH AMERICAN AVIATION INC. 
INTERNATIONAL AIRPORT 


LOS ANGELES 4S» CALIFORO-9151 
MORTH ELECTRIC CO. 
$51°S. MARKET sf. 

ALIONs OH!0 HOB-242 


NORTHROP CORPORATION 
9744 WILSHIRE BOULEVARD 


FVERLY HILLS» CALIF «CR4-8061 


NORWALK COMPANY INC. 


SOUTH NORWALK» CONN TES8-6766 


THE NYLOK CORP. 
611 INDUSTRIAL AVE. 


PARAMUS» Ne Je * €01-9400 


84 


PROJECT 


FALCON 
SIDEWINDER 
PFRSHING 


BOMARC 


POLARIS 
ATLAS 
TITAN AGB 
SUBROC 
scout 
SWALLOW 
SERGEANT 


TYPHON L 
HAWK 
MATADOR 
FOMARC 
SNARK 
JUPITER 


POLARI 
TYPHON 
SIDEWINDER 
ZUNI 
FALCON 
SHILLELAGH 


MAULER 
ARCAS 


MINUTEMAN 
HOUND DOG 
ATLAS 


SNAP 


ROADRUNNER 
RADIO-TELE 


TARTAR 
TERRIER 
ROADRUNNER 
ATLAS 
SATURN 


HOUND DOG 


SKYBOLTS 
GAM A7-A 
x-15 


HAWK 
POLARIS 


POLARIS 
TERRIER 
TARTAR 
TALOS 
NIKE-ZEUS 


PLANT 


SAME 
SAME 
SAME 


NEW LONDON INSTe 
82 UNION STe 
NEW LONDON,» 


THE 


WATERTOWNs Ne Yo 
SAME 
SAME 
Same 
SAME 


SAME 
SAME 
SAME 
SAME 
SAME 
SAME 


NIKON INCe 
172 FTeTH AyeNte 
NEW YORK 35 Ne Y 


NORRIS- THERMADOR 
5215 


LOS 


SOUTH ROY! 
ANGELES 
SAME 
SAME 
SAME 


5 
By 


SAME 


Same 


AUTONETIC 
9150 £ 


ClVve 
IMPERIA 
DOWNEY s CALIF. 
aTomics 


2900 DESOTO Ts 


ANOGA PARK, CA 


COLUMBUS DIVISI 
4300 
cOLUMBU 


FIFTH A 
166 OH! 
LOS ANGELES DIV! 
INTERNATIONAL AI 
LOS ANGELES 45. 


ROCKE TDYNE 
66372 CANOGA AVE. 
CANOGA PARK, CAL 
CAME 
SAME 


ROCKETDYNE DIv! 


MCGREGOR» 
SAME 
SAME 
SAME 


TEXAS 


SPACEGINFORMATIO 
12214 LAKEWOOD B 
DOWNEY» CALIF e 


MISSILE DIVe 
12214 LAKEWOOD 
DOWNFYs CALIF. 


NORTH ELECTRIC 
551 S MARKET ST. 
GALIONs OHIO 

AME 


NORAIR 


DIVe 

— BROADWAY 
HAWTHORNE®s CAL. 
RADIO PLANE 
8000 WOODLEY 
VAN NUYS» ALIFe 


NORTRONICS Div 


2722 MW PRAIRIF ay 


MAWTHORNEs CALIF 


NORTRONIC 


600 


DIV 


ANAHEIM, CALIF. 
NORTRONICS Div 
100 MORSE ST 
NORWOOD» MASSe 
SAME 
Same 


NORWALK COMPANY 
Pe Oe BOX 548 
SO« NORWALK, 


THE 
611 


PARAMUS» Ne Je 


NYLOK CORP. 


CONNs 


INTERNATI 


Divis! 


CONNe 


COs INCe 


G13-8451 


NEW YORK AIR BRAKE 


$U2-7000 


HIGHWAY 
$P3-2233 


ONAL DIVe 


BE1-1851 
TON 


RPORT 
CALIF. 


ora-3011 
‘ian 


IFe 


N SYSTEMS DIVe 


LVDe 


SP3-0610 


701-2251 


08-2420 


OR8-9111 


Fe 


. ORB-9111 


— ORANGE THORPE 


LA5-4771 


INCe 


TE86-4766 


INDUSTRIAL AVE. 


€01-9400 


$* 


>>> 


>m eM 


as 


PRODUCT 


CLASS** 


NNNANN 


nN 


NNNA 


Serre 


rrrrer 


3 


PRODUCT/SERVICE 


SAME 
SAME 
SAME 


MODEL 257A 


HYDRAULIC 
HYDRAULIC 
SAME 
SAME 
HYDRAULIC 
HYDRAULIC 
HYDRAULIC 


POWER SUPPLY 
POWFR UNIT 


PACKAGE 
MOTORS 
Pump 
HYDe POWER 
SAME 
SAME 
POWER 
POWER 
SAME 


UNIT 


HYDe 
HYD. 


SUPPLY 
UNIT 


OPTICAL INSTRUMENTS 


MOTOR CAS 
SAME 
SAME 
Same 
SAME 
Same 


SAME 
SAME 


GUIDANCE & CONTROL 
SAME 
AUTOMATIC PROGRAM CHECKOUT 


COMPACT REACTORS 


TARGET MISSILE 
REFLECTOR 


SPACE RESEARCH PLANE 


MA-2 & MA-3 ENGINE 
M B-3 ENGINE 

H-1 ENGINE 

J-2 HYDROGEN ENGINE 
F-1 ENGINE 


SYSTEMS 


GAS GENERATORS 
SAME 
BOOSTER 
TURBINE 

Same 


STARTERS 


COMMUNICATIONS 
EQUIP & FIELD 

COMMUNICATIO 
EQUIP & FIELD 


ENGRe SERVICES 


5 


ENGRe SERVICES 


WEAPON SYSTEM 
SITE ACTIVATION 


LANDING SYSTEM 
LANDING SYSTEM COMPONEITS 


SUB-SYSTEM 
SAME 
ATTITUDE SENSOR 


MAJOR SUB-CONTRACTOR 
DATICO-AUTO EVACUATION EQUIP. 


GYROSCOPES 

GYROSCOPES 
SAME 
SAME 
SAME 


PERISCOPES 


15000 PSIG AIR COMPRESSORS 


SELF LOCK SELF SEAL FASTENERS 


Aircraft & Missiles « 


NAME OF EACH PROJECT HEAD 


- 


ENGINEERING PRODUCTION PROCUREMENT 


ORe 


Ke 


Je 
Re 


D. 


Je 


SAME SAME 
SAME SAME 
SAME SAME 
POLLACK Le MENNO 
GALLIGER Ce MARSH 
SAME SAME 
SAME SAME 
SAME SAME 
SAME SAME 
SAME SAME 
SAME SAME 
SAME SAME 
SAME SAME 
SAME SAME 
SAME SAME 
SAME SAME 
SAME SAME 
SHILLER Ge FORD 
SAME SAME 
SAME SAME 
same SAME 
SAME SAME 
SAME SAME 
SAME SAME 
SAME SAME 
OSBORN 
KREIDER 
SAME 
BALENT 
KANE 
HARTLE 
MONTEATH 
BUCHANAN 
HEALY 
STUDHALTER 
ALORICH 
BOE 
FALBAUM Je CUNNINGHAM 
OREWS Re SUHR 
SAME SAME 
Oe THOMAS 
SAME 
ARMSTRONG He HERDRICH 
MATTHEWS 
FREEMAN Re COLE 
SAME SAME 
MILLER Ce DAVIS 
SAME SAME 
VOGEL Ae VOGEL 
KERNER Je RICKETTS 
TOWSLEY Re TOWSLEY 
GROKE Se MINAULT 
SAME SAME 
SAME SAME 
SAME SAME 
SAME SAME 
BRUSH VANVALKENBURG 
JOHNSON Je BRIGHTMAN 


Ae 


He 


Se 


March 1961 


SAME 
SAME 
SAME 


FRANCO 


SLOOK 
SAME 
SAME 
SAME 
SAME 
SAME 
SAME 


SAME 
SAME 4 
SAME ‘ é 
SAME 
SAME : 
SAME 

PLUE _ 
SAME ey 
SAME 
caMe 7 
SAME 
caMe 
SAME 
SAME 

Be GAY i 


STARR 


SINCLAIR 
SAME 

TAYLOR 
SAME 


HOOD 
FAYRWEATTER 


BARLOW 
SAME 


RIGGS 
SAME 
VOGEL 


JOHNSTON 
TOWSLEY 


SCHNOES 

SAME 

SAME 

SAME ey 
SAME ; 


JONES ee 


ROBERTS 
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Contractors’ Directo 


PRODUCT NAME OF EACH PROJECT HEAD 
* 
CONTRACTOR PROJECT asl * crasses PRODUCT/SERVICE Ec ivceRING PRODUCTION PROCUREMENT 


O-P 


OHTO STATE U ROCKET RES. LAB OHIO STATE U ROCKET RESe LAB A 2 COMBUSTION OF METALS RESe STRAUSS 
2240 OLENTANGY RIVER ROAD 2240 OLENTANGY RIVER ROAD as 2 TWO-PHASE FLOW RES. Me FONG 
COLUMBUS 10+ OHIO CY3-1960 COLUMBUS 10+ OHIO Cvy3-1960 B 2 HIGH-PRESS FLAMES RESe We STRAUSS 
SAME 8 2 DETONATION STUDIES Le BOLLINGER 
SAME S. - SAME SAME 


OLIVER TYRONE CORPORATION BERRY HYDRAULICS DIV. 
P. O. ROX 511 Pe. Oo BOX $11 
CORINTH ly MISS. AT6-5541 CORINTH ls MISSe AT6-5541. 


HYD GEAR PUMPS & MOTORS 


ELEY DIERBECK 


ON MARK COUPLINGS INC. TITAN 1 ON MARK COUPLINGS INCe D 3 QUICK DISCONNECTS He DECSUZO We BENEDICT Ke PALMER 
% 4440 YORK BLVD. TITAN 2 4440 YORK BLVD. ss. . SAME SAME SAME SAME 
LOS ANGELES 41+ CALIFCL4-2278 BDISCOVERER LOS ANGELES 41» CALIF.CL4-2276 B 3 SAME SAME SAME SAME 

REDSTONE SAME  . SAME SAME SAME SAME 

ATLAS SAME eS SAME SAME SAME SAME 

MACE SAME c 6 SAME SAME SAME SAME 

MECURY SAME A SAME SAME SAME SAME 


OREGON METALLURGICAL CORP. MINUTEMAN OREGON METALLURGICAL CORP. 
P. O- BOX 484 Pe Oe BOX 4846 
ALRANYs OREGON WA6-4628) ALBANY» OREGON 


NOZZLE INSERTS HARDY ABRAHAM SAMS 


WA6-42861 


OTIS ELEVATOR CO DEF & IND DIVBATLAS OTIS ELEVATOR COs DEFENSE DIVe MCKINLEY SPENGLER 

35 RYERSON ST. POLARIS 35 RYERSON STo 4 Ge BUTLER SAME SAME 

BROOKLYN 5 Ne Yo UL5-6800 SENTRY BROOKLYN Se Ne Yo UL5-6800 3 He CHAPMAN SAME SAME 
RADAR SIMULAT SAME 4 Os KRAUER SAME SAME 


ATLAS OTIS ELEVATOR COs DEFENSE DIVe HOLMES HOLMES 
DISCOVERER 183 EVELYN AVE. 3 SAME SAME SAME 
MOUNTAIN VIEWs CALIF. YO8-8375 


PACIFIC AIRMOTIVE CORP. ATLAS FLIGHT SUPPORT Dive c 4 VACUUM SUPPLY PUMP LAMBERT BOLLINGER MARCOE 
11268 PLava cover SATURN 11248 PLaya COURT A 2? HEATER BLANKET SAME SAME 
CULVER CITYs CALIFe EX1-7161 B8ULDOG CULVER CITY» CALIFe Ex1-7161 B 7 TEST EQUIPMENT SAME SAME 

LACROSSE SAME 8 4 SAME SAME SAME 

PERSHING SAME a 4 Same SAME SAME 

HOUNDOG SAME A 264 SAME SAME SAME 

BULL PUP SAME a 4 Same Same Same 


TITAN SAME 


> 


SAME SAME SAME 


PACIFIC COAST ENGINEERING CO. BE SATURN PACIFIC COAST ENGe COe 
QAK STe & CLEMENT AVE. OAK ST. & CLEMENT AVEs 
ALAMEDA,» CALIF. LA2-6100 ALAMEDA, CALIF. 142-6100 


TRUCKS» CRANE & HOIST ZWEIFEL Ne ROBERSON Le COMPIANO 


PARAGON TOOL DISE ENGR. TITAN PARAGON TOOL DIE & ENGRe 0 2 IMPELLERS NOZZLES STATORS Pe REGAN He SATVAR Ge RADLER 
11035 SUTTER AVE. 11035 SUTTER AVEe MACH. TURBINES WHEELS ROTORS SAME SAME SAME 
PACOIMA, CALIF. TRI=03746 PACOIMAs CALIF. EM9~-5237 FIRTREE TURBINES WHEELS SAME SAME SAME 


PARAPLEGICS “FG. COs INT. PARAPLEGICS MFGe COs INCe 3 5 SUB-ASSEMBLY HALEY PRYBLE Ae ENGEL 
304 Ne YORK ROAD 304 Ne YORK ROAD 5 SAME SAME SAME SAME 
BENSENVILLEs ILLe P06-0350 BENSENVILLE®s ILLe P06-0350 5 SAME SAME SAME SAME 


PARKER AIRCRAFT CO. TITAN PARKER AIRCRAFT CO. B 24 VALVING Es ELDER Re HOPPS 
5827 We CENTURY BLVD. ATLAS 5627 We CENTURY BLVD. a 2 SAME SAME SAME 

LOS ANGELES 455 CALIFSP6-1221 BAGENA B LOS ANGELES 4556 CALIF eSP6-1221 B 2 & SAME SAME SAME 

SATURN SAME 0 264 SAME SAME Same 

SaTiiON Save Cc 264 SAME SAME SAME 

GAM 72 SAME ¢ 24 SAME SAME SAME 

GaM 77 SAME 026 SAME SAME SAME 

(tree MATADOR SAME A 24 SAME SAME SAME 
: REGULUS 1 Same ae SAME SAME SAME 

= POLARIS SAME B24 SAME SAME SAME 


PARKER SEAL 


CO. DISCOVERER PARKER SEAL CO. B 12 SEALS Te CARRELL Ge MEYER Ps GLASSFORD 
10567 JEFFERSON BLVD DYNA-SOAR 10567 JEFFERSON BLVD. B 12 SAME SAME SAME SAME 
>: CULVER CITY» CALIF. VE9-1161 MERCURY CULVER CITYs CALIFe VE9-1161 C 12 SAME SAME SAME SAME 
acroc SAME B12 SAME SAME SAME SAME 
BOMARC A SAME ¢ 12 SAME SAME SAME SAME 
BOMARC F SAME ¢ 12 SAME SAME SAME SAME 
cORVUS SAME B 12 SAME SAME SAME SAME 


HAWK Sawe c save save save cave 

ey REGULUS SAME 68 12 SAME SAME SAME SAME 
SERGENT SAME B 12 SAME SAME SAME SAME 

SKY BOLT SAME 8 12 SAME SAME SAME SAME 

TALOS SAME 6 12 SAME SAME SAME SAME 

3 THOR same c 12 SAME SAME SAME SAME 

, TITAN SAME B12 SAME SAME SAME SAME 


im THORAPLE-STAR Save c 12 SAME SAME SAME SAME 
Bi HOUND DOG SAME c 12 SAME SAME SAME SAME 
ey LACROSSE SAME 8 SAME SAME SAME SAME 
MINUTEMAN SAME € 12 Same Same SAME SAME 

* NIKE-AJAx Same ¢ 12 Same SAME SAME SAME 

NIKE HERCULES SAME ¢c 12 SAME SAME SAME SAME 

NIKE ZEUS SAME 8 12 SAME SAME SAME SAME 

POLARIS SAME ¢ SAME SAME SAME SAME 


PARTS ENGINEERING CO INC. TITAN PARTS ENGINEERING COs INCe 0 2 LOx LINES Co ROFF JRe Je MEYER Ce SANDLIN 
1680 JOHNSON AVE. ATLAS 168C Ne JOHNSON AVE, C 24 FLEX HOSE/GIMBALS SAME SAME SAME 

| EL CAJONs CALIF. 412-6621 BMINUTE MAN FL CAJON. CALIF. M12-6621 C 2 BELLOWS/HINGES SAME SAME SAME 

q POLARIS SAME 8 2 HINGES/BELLOWS SAME SAME SAME 


PERKIN-ELMER CORP, 


ATLAS PERKIN-ELMER CORP. 4 AZIMUTH ALIGNMNT 
MAIN AVE. TITAN MAIN AVE. «& THEODOLITE 
ss NORWALK» CONN. V1I7-0420 BPERSHING NORWALK» CONN. V1I7-0420 s SAME 
MACE SAME - SAME 
JUPITER SAME + SAME 
THOR SAME s SAME 


MERCURY SAME 


5 PERISCOPE 


* Code for Approximate Contract Dollar Value ** Product Class 


A—$10,000—$ 50,000 C—$100,000— $500,000 E—$1 —$I0 million G—$25—$50 million |—$75 —$100 million K—Over $250 million 1—Airframe 3—Guidance 5— Instruments 
B — $50,000 — $100,000 D—$500,000—$1 million F —$10—$25 million H—$50—$75 million )—$100— $250 million 2—Propulsion 4— GSE 


Aircraft & Missiles © March 1961 85 
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Contractors Directo 


CONTRACTOR 


PERKIN-ELMER 
MAIN AVE. 
MORWALKs 


core, 


CONN. CONTINUED 


PHILCO CORPORATION 
4700 WISSAHICKON AVENUE 


PHIL Ae Shs PAs v13-6000 
PNEU DRAULICS INC. 

8961 CENTRAL AVEs 

MONTCLAIR» CALIF s NAG-3567 


PNEU-HYDRO VALVE CORPORATION 
52 HORSE HILL ROAD 


CEDAR ENOLLSs Ne Je JEB-7299 


PNEUMAFITL CORPORATION 
2516 WILKINSON BLVD. 


CHARLOTTE®s Ne Co EX9-7441 
POLYCOs INCORPORATED 

146 ROSWELL STREET 

SMYRNA,» GEORGIA HES-7750 
PORTLAND COPPER & TANK INC. 
80 SECOND ST. 

PORTLAND Ty. MEe SP9-334)1 


PRECISION CORPORATION 
276 WEST 23RD. STREET 


HIALEAH, FLORIDA TUT=3526 


PRECISION DIPBRAZE INC. 
12031 VOSE ST. 
N HOLLYWOOD. CALIF. POS-7236 


PRECISION SCIENTIFIC CO. 
3737 We CORTLAND AVENUE 
CHICAGO 7. Iie CA7~2660 


PRENGLE DUKLER & CRUMP 
S417 GRAWFORD ST. 


HOUSTON @» TEXAS JA6-4838 


PRESSED STEEL TANK CO. 
1445 SO. 66TH. STREET 


MILWAUKEE l&» WISC. GR6-0500 


THE PRESRAY CORPORATION 


PAWLING, NEW YORK UL5-9171 


PREWITT PLASTICS CO. 
MADISON & WOLLEY STS. 


CLIFYON HEIGHTS, PA. MAG-6500 


PULSE ENGINEERING INC. 
560 ROBERT avENUE 


SANTA CLARA, CALIF. CHE-6040 


QUALITY CONTROL CORP. 
7315 WILSON AVE. 


CHPCAGO 31, Ille UN7-9200 


86 


PROJECT 


POLARIS 
RANGER 
MARINER 
STRATOSCOPE 


SIDEWINDER 1A 
SIDEWINDER 1¢ 
REDEYE 
SERGEANT 
TARTAR 
TERRIER 
LITTLE JOHN 
FALCON 
DISCOVERER 
wrIpas 
COURTER 
ECHO 


DISCOVERER 
MIDAS 
COURTER 


DISCOVERER 
MIDAS 
APOLLO 
COURTER 
ANVENT 


TERRIER 
TARTAR 
CENTAUR 
THOR 
TALOS 
MINUTEMAN 


HAWK 
x-15 
HOUND DOG 
SIDEWINDER 
DISCOVERER 
MACE 


Hawn 
BMEWS 
FPS/26 


NIKE HE®@C eS 
NIKE ZEUS 
corRvus 


Hawk 
HAwE 
HAWK 
MINUTEMAN 


NIKE-HERCULES 


LACROSSE 
BULL PUP 


PERSHING 


TALOS 
ATLAS 
THOR 


GAR-11 
TERRIER 
TALOS 
BULL PUP 
BULL PUP 
TITAN 
MINUTEMAN 


SATURN 
POLARIS 
MINUTEMAN 


TERRIER 
ARCAS 
Afcat 
REDEYE 
ARCHER 


POLARIS 
TERRIER 


TALOS 
TITAN 
BOMARC 
MINUTEMAN 


PLANT 


SAME 
SAME 
SAME 
SAME 


GOVERNMENT & INDUSTR. 
4700 WISSAHICKON AVE. 
PHIL As 4+ PAs 

SAME 

SAME 

Same 


GRP. 


v13-4000 


SAME 


Same 
Sawe 
came 
Same 
Same 


COMPUTER DIV. 
3900 WELSH RD. 
WILLOW GROVE» PAs OL9-7700 
SIERRA ELECTRONIC Dive 
2885 RBOHANNON DRIVE 
MENLO PARK». CALIF. DA6-2060 
WESTERN DEVEL. 
3875 FABIAN WAY 
PALO ALTO» CALIF. 

Same 

Same 

cawe 


LABS 


DA6-4350 


PNEU DRAULICS INCe 
0961 CENTRAL AVE 
MONTCLAIR CALIF. 

SAME 

SAME 

Save 


NA4G-3567 


PNEU-HYDRO VALVE CORPORATION 
$2 HORSE HILL ROAD 
CEDAR KNOLLS Ne Jo 

SAME 

SAME 

Same 


JE8-7200 


PNEUMAFIL CORPORATION 
2516 WILKINSON BLVD. 


CHARLOTTE Ne Co EX9-T441 


POLYCO 
146 RC 
SMYRNA, 


INCORPORATED 
LL STe 
GEORGIA 


HE5-3223 


PORTLAND COPPER & TANK 
80 SECOND ST. 
SO« PORTLAND» 
SAME 
SAME 


INC. 


MAINE SP9-33461 


PRECISION CORPORATION 
236 W 23RD STe 
HIALEAH, FLA TU7=-3526 
PRECISION CORPORATION 

S712 PRECISION RD. 


ORLANDOs FLAe GA5~4643 


PRECISION DIPBRAZE 
12031 VOSE ST. 
Ne HOLLYWOOD > 


INCe 


CALIF. PO&-7236 


PRECISION SCIENTIFIC 
7737 We CORTLAND ST. 
CHICAGO &7e Ile 


CO- 


CAT=2660 


PRENGLEs DUALER & CRUMP 
5417 CRAWFORD ST. 


MOUSTON &» TEXAS JA6-4838 


PRESSED 

1445 SO. 

MILWAUKEE 
Same 


STEEL TANK CO. 
66TH STREET 


14+ WISCe GR6-0500 


THE PRESRAY CORPORATION 
MAIN ST. 
PAWLINGs 


NEW YORK UL5-9171 


PREWITT PLASTICS CO. 
MADISON & HOLLEY STSe 
CLIFTON HEIGHTS, BA. 
Save 
SAME 


MA6-6500 


PULSE ENGINEERING INC. 
560 ROBERT AVENUE 


SANTA CLARA, CALIF. CH8-60460 


al 


a 


PRODUCT 
PRODUCT/SERVIC 
CLASS** " 7 
3. OPTICAL ALIGN EQUIP. 


~~ ee 


5 LITEWEIGHT 
5 


TELESCOPE 
IR SPECTROMETER 


5 TELESCOPE 


345 G 6& C UNITS 
345 G & C/ENGINEERING 
3.5 IR SEEKER/ELECTR 
s Fuze 
5 Same 
5 SAME 
5 SAME 
5 SAME 


w 


45 COMMUNICATIONS 
as SAME 
45 DATA LINES 


45 SPECIALIZED 


COMMUNICATIONS 


COMPUTING 
Same 
SAME 


SERVICES 


ELECTRONICS 


45 COMMUN.G CONTROL 
45 SAME 
45 SAME 


45 BUILT SATELLITE & 
45 COMMUN. 
5 RADIO TELESCOPES 


> 


STUDY 
& CONTROL 


RELIEFEFLOW 
Same 
RELTEFGCHECK VALVES 
PRESSURE REGULATORS 
RELIEF VALVES 
SAME 


ONTROL VALVES 


PNEUMATIC VALVES 
HYDRAULIC VALVES 
SAME 
PNEUMATIC VALVES 
SAME 
Same 


5 ELECTRONIC CONSOLES 


© SAME 

5 SAME 
REINF. FIBERGLASS MOLDING 

SAME 

SAME 


SUPPORT PALLET 
STORAGE PALLET 
REFLECTOR SUPPORTS 
VECTOR THRUST NOZZLE 
REFLECTOR PANEL ASSY 


COMPONENT PARTS 
SAME 
TITANIUM STRUCTURAL RINGS 


ALUMINUM DIPBRAZE 
SAME 
Same 
CONST TEMP GYRO CABINET 


ENERGY TRANSFER RESEARCH 
LIQUID STATE SOLUTIONS RES 
PROCESS DYNAMICS RES. 


PRODUC T-CASE 
PROCUCT-CASE 
PRODUCT ACCUM. 
PRODUCT Case 
PRODUCT ACCUM 
SAME 
SAME 


HANDLING EQUIP. 
SAME 
SAME 


MOTOR NOZZLE 
NOSE CONE 
MOTOR INSULATION 
MOTOR & NOZZLE INSUL. 
MOTOR INSULATION 


INSULATION 


TELEME TERING 
PULSE SYSTEMS 


Q-R 


QUALITY CONTROL CORP. a 
7315 WILSON AVE. A 
CHICAGO Ble [ile UNT7T=9200 A 

SAME a 


23 
3 
3 


ms 


PRECISION MACH PARTS 
PRECISION PARTS 

SAME 
HYDRAULIC VALVES 


Se 


Je 


Je 


Re 


We 


Je 


. He 
Je 


Re 


NAME OF EACH PROJECT HEAD 
ENGINEERING PRODUCTION PROCUREMENT 


SPIELMAN 
SAME 
SAME 
SAME 
Same 
SAME 
SAME 


SAME 
SAME 
SAME 
SAME 
SAME 


COLOCOUSIS 
SAME 
SAME 


LEwis 


LABERGE 
SAME 
SAME 
SAME 
SAME 
SAME 


HUNT 
Same 
SAME 
SAME 
SAME 
SAME 


BERGMANN 
SAME 
SAME 
SAME 
SAME 
SAME 


KIMBALL 
KNIGHT 
KEARSE 


Ere 
SAME 
SAME 


COPE 
A1-GREENE 
COPE 
CURRIER 
A1-GREENE 


JOHNSON 
SAME 


WILLEY 


DURAY 


DUKLER 
PRENGLE 
CRUMP 


ROESCH 
SAME 
SAME 
SAME 
SAME 
SAME 
SAME 


HOLLANDER 
SAME 
SAME 


DUER 
SAME 
SAME 

SMITH 
SAME 


ROWE 
SAME 


Je LITTLE 


SAME 
SAME 
SAME 


Ge MASURAT 
SAME 
SAME 
SAME 
SAME 
SAME 
SAME 


SAME 
SAME 
SAME 
SAME 
SAME 


Ne BENDER 
Same 
SAME 


Re FONCELL 


De CLAGUE 
SAME 
SAME 
SAME 
SAME 
SAME 


Ke ELLINGTON 
SAME 
SAME 
SAME 
SAME 
SAME 


Je KAUP 
SAME 
SAME 
SAME 
SAME 
SAME 


Ge CUTABERTS 
SAME 
SAME 


Ge HYATT 
SAME 
SAME 


Re CLARK 

He ANDERSON 
Re CLARK 

He JOHNSON 
He ANDERSON 


Me ORT 
EE. LOBER 


Ce MINES 


Ce WALKER 
SAME 
SAME 


Es SCHROEDER 


Te HOLLANDER 
SAME 
SAME 


Re NEAL 
SAME 
SAME 
SAME 
SAME 


TEO PIERCE 
SAME 


Se WARTOLEC 
SAME 
SAME 
SAME 


Aircraft & Missiles ¢ 


ON He 


Je MCALLISTER 
SAME 
SAME 
SAME 
SAME . 
SAME 
SAME 


SAME 
SAME j 
SAME 

SAME - | 
SAME 


Te ALDERMAN 
Same 
SAME 
SAME 
SAME 
SAME 


Je NEAL 
SAME be 
SAME ; 
SAME 
SAME } 
SAME ' 


HELMS 
SAME 
SAME 


Re BARROW 
SANE j 
SAME 


Le LYONS C 
Sawe 
SAME 
SAME 
SAME \ 


4 


Ce WAHL 
SAME 


Re WILLEY 


We JOHNSON 
SAME 
SAME 


E. BLOSSe JRe 


R. HOLMES 
SAME 
Same 
SAME Cane 
SAME ; 
SAME 
SAME 7 


Re SCHROTH 
SAME 
SAME 


Ge WAITE 
SAME 
SAME 
SAME 
SAME 


Re KNIGHT 
SAME 


Re MICHALER 
SAME 
SAME 
SAME 


March 1961 
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Contractors’ Directo 


CONTRACTOR PROJECT PLANT s+ PRODUCT  pRODUCT/SERVICE ORE CF Gneey KRaNeey Tae 


CLASS** ENGINEERING PRODUCTION PROCUREMENT 


QUANTIC INDUSTRIES INC. MINUTEMAN PELMEC DIV. a 2 S/A MECHANISMS Te HALLAND We SHELLHAMMER SHELLHAMMER 
3164 ROLISON ROAD 3164 ROLISON ROAD 


REDWOOD CITY» 


CALIFe EM9-$271 REDWOOD CITYs CALIF. EM9-5271 


QUTRONIC TRANSFORMER CORP. QUTRONIC TRANSFORMER CORP, TRANSFORMERS Ee LOGANOFF Me LUCK As LOMASCOLO 
525 BROADWAY 525 BROADWAY 
NEW YORK 125 Ne Yo WwO2-3639 NEY YORK 125 Ne Yeo WO2-3639 


RCA DEFENSE FLECTRONIC PROD. SAINT RCA DEFENSE ELECTRONIC PROD. G 12345 FINAL STAGE PRIME De SHORE As BOYLE 

FRONT & COOPER STS. ATLAS PO ROX 588 F «& CHECK OUT EQUIP. Je ARONSON Te WEEKS SAME 

CAMDEN? Ne Je wO3-8000 BBMEWS BURLINGTON» MASSe BR2-1500 £ 5 SIGNAL PROCESSING EQUIP. Re WILCOX Me. RADLO 

BOMARC SAME € 35 SAME Je ARONSON Te WEEKS SAME 

. DEFENDER Same e EQUIP. & RESEARCH Se SIMON SAME 


, R. Se ELECTRONICS CORP. ATLAS R. Se ELECTRONICS CORP. 5 I F AMPLIFIER Ce LINOSETH Ge MCFADDEN We MENTIES 
&75 PORTAGE AVE. 43 S PORTAGE AVE. 3.5 TARGET SEEKER SAME SAME SAME 
PALO ALTO» CALIFe PA1-1130 BicRoss BOW PALO ALTOs CALIFes DA1=-1130 SAME SAME SAME SAME 
BomaRc SAME 35 1 F AMPLIFIER SAME SAME SAME 
POLAPTS Same 35 SAME SAME SAME SAME 


RADAR RELAY INC. POLARIS RADAR RELAYs INCe . & FLUSH MOUNT INDICATORS Ke KUHN Je HUBER De SIL 
2322 MICHIGAN AVF, 2322 MICHIGAN AVE. 
SANTA MONTCAs CALTFe FXG=2239 SANTA MONICA,» CALIFe ExX4-2230 


RADIAL BEARING CORP. RADTAL BEARING CORP, 123 TEFLON BEARINGS 
TAYLOR ST. TAYLOR STe ROD ENDS 
DANBURY CONN. P18-2577 DANBURY» CONNe P18-2577 


RADIAPHONE COMPANY INCe TERRIER RADIAPHONE COs INCe € TELEME TERING Ee. TROUP Re LORD He ADAMS 
690 E EVERGREEN AVE. TARTAR 600 Es EVERGREEN E SAME SAME SAME SAME 
a MONROVIA» CALIFORNIA MU1-0651 BRANGER MONROVIAs CALIF es ELe-2585 C 4 CHECKOUT SYSTEMS Re WINNER Je MANDEVILLE SAME 


RADIATION INCORPORATED MINUTEMAN RADIATION INCORPORATED 45 PC M TELEMETRY 
TITAN 345 SAME 


Nicos MELBOURNEs FLORIDA PA3-1511 BcourRTIEeR MELROURNEs FLORIDA Pat-1511 &@ ANTENNA GROUND 
TIROS SAME 45 ANTENNA 
) NIKE-ZEUS SAME & TAPE/TAPE BUFFER SYSe 


BULLPUP SAME 4 SIMULATOR 


RADIATION RESEARCH CORPORATION RADIATION RESEARCH CORP. 2 ELECTROSTATIC BATTERY Ae BRADLEY Ae BRADLEY 
1150 SHAMES DRIVE 1150 SHAMES DRIVE 
LONG ISLANDs NEW YORK WESTBURY» L I Ne Yo 


RAVEN INDUSTRIES INC. RAVEN INDUSTRIFS INCe 23 5 ATMOSPHERIC RESEARCH EQUIP. Je WINKER Je KALISZEWSKI Re DULLERUD 
BOX 916 


SIOUX FALLS» S$ D0 E04-7566 RAVEN» IND. 


RAYTEE COMPANY ATLAS RAYTEE COe 8 & HYDe CHECK VALVE Pe MCKIBBEN Ae CHENARD He FREALY 
761 E SLAUSON AVE. POLARIS 761 Es SLAUSON AVE. 8B 3 ANTI-FRICTION BEARING SAME SAME SAME 
LOS ANGELES» CALIF. AD3-4261 LOS ANGELES» CALIF. 403-4261 € 3.5 SPECIAL ANTI-FRICTION BEARING SAME SAME SAME 


RAYTHEON CO. MISSILE & SPo DIVESPARROW 3 BEDFORD R & D CENTER COMPLETE SYSTEM 


HARTWELL ROAD HAWK HARTWELL ROAD SAME 
BEDFORD» MASSe CR&-7100 BPINCUSHION BEDFORD» MASS~ CR4&-7100 SAME 
Same 45 ADV. RADAR TECHNIQUES 
FABMOS SAME COMPLETE SYSe STUDY 
POLARIS SAME 3 GUIDANCE SUB ASSY 


SAME SATELLITE WPN SYS. 


SAME ANTI MISSILE DEFENSE SYSe 
SAME 1 ® SYSTEMS 


SUDBURY LABORATORY 5 SENSOR STUDY CONTRACT 
BOSTON POST ROAD 
SUDBURY» MASS. 


413-8617 


SHILLELAGH SANTA BARBARA OPERATIONS 34 GUIDANCE & CONTROL SYSTEM 
6360 HOLLISTER AVE. PO BOX 636 
SANTA BARBARA, CALIF. WO7-5511 


REACTIVE METALS INCe MINUTEMAN REACTIVE METALS INCe ¢1 TITANIUM MILL PRODUCTS we FETTER 
WARREN AVE. EXTENSION TITAN WARREN AVE. EXTENSION 681 Save 
NILESe OHIO OL2-9951 BATLAS NILES* OHIO OL2-9951 6 1 SAME 

BOMARC SAME 81 Same 


RECTICO INC. NIKE RECTICO INC. A & RECTIFIERS 
20 FACTORY ST. 20 FACTORY ST. 
CEDAR GROVE» Ne Js CE9-6464 CEDAR GROVEs Ne Jo CE9-6466 


Fe SANDLER 


REDCO CORPORATION BOMARC REDCO CORPORATION 81 - HARDWARE P. HENNINGER Fe BOWLES 
TITAN © & CYLINDERS SAME SAME 
RED LIONs PA. 


RED LION» PA. 3-3211 


4 REED G REESE INC. TALOS REED & REESE INCe c 5 DELAY LINES Re LEMON We WAGGONER MCGUKIN 
717 NORTH LAKE AVE. TERRIOR 717 WORTH LAKE AVE. Cc 5 SAWE SAME P. EWALD GADBERRY 

PASADENA, CALIFs MU1-9666 BE NIKE HERCULES PASADENA, CALIF. MU1-9646 C 5 POTS & COILS Je MCANULTY SAME SAME 

NIKE ZEUS Same A $ COILS SAME We WAGGONER SAME 

CROSS 8OWw SAME 5 TRANSFORMERS Es WILER Le MILLER SAME 

ATLAS SAME c 5 De Co GEARMOTORS Te LOOS We LEONARD SAME 

POLARIS Sawe + 5 SOLENOIDS He CALLANAN SAME SAME 


SERGEANT SAME 


POWER SUPPLIES Re LEMON Pe EWALD SAME 
TITAN SAME a 


SOLENOIDS He CALLANAN we LEONARD SAME 


ww 


REEVES INSTRUMENT CORPORATION § POLARIS REEVES INSTRUMENT CORPORATION D & MULTI-SPEED SEPEATERS Fe SIMON 
ROOSEVELT FIELD DISCOVERER POOSEVELT FIELD E 3 INERTIAL REFERENCE Le KING 
GARDEN CITYs Ne Yo P 16-8100 § OI SCOVERER GARDEN CITYs Ne Yo P 16-8100 E & 3 ARIS PEDESTAL Te DOSCK 
MERCURY SAME E & LONG RANGE RADAR Se MEADOWS 
Davy CROCKETT SAME € 5 ANTENNA He LAZAROS 
MIOAS SAME e &' CLASSIFIED S. FREEMAN 
F MIDAS e 4% RADAR Te DOSCK 


* Code for Approximate Contract Dollar Value ** Product Class 


A—$10,008—$ 50,000 C—$100,000— $500,000 £—$1 —$10 million G—$25—$50 million |—$75 —$100 million K—Over $250 mittion 1—Airframe 3—Guidance 5— Instruments 
B — $50,000 — $100,000 D— $500,000 —$1 million F —$10—$25 million H—S50—$75 million )—$100— $250 million 2—Propulsion 4—GSE 


Aircraft & Missiles ¢ March 1961 
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Contractors’ Directory 


PRODUCT M 
CONTRACTOR PROJECT PLANT s* PRODUCT/SERVICE RAR GF BAGH (RGURST EN 
CLASS** ENGINEERING PRODUCTION PROCUREMENT 
REEVES INSTRUMENT CORP. POLARIS SAME 68 3. RESOLVERS E+ BERGMAN 
ROOSEVELT FIELD BOMARC SAME D 3 GYROS Ne BLUMENSTOCK 
GARDEN CITYs Ne Ye CONTINUED BNIMBUS SAME C 3 INERTIAL REFERENCE Le KING 
LA CROSSE SAME c 3 RESOLVERS Es BERGMAN 
HAWK SAME c 3 SAME _ SAME 
ATLAS SAME 8 3 SAME SAME 
FAGLE SAME B 3 GYROS Ne BLUMENSTOCK 
SPARROW SAME B 3. RESOLVERS E+ BERGMAN 
mace SAME B 3 SAME SAME 
MINUTEMAN SAME 8 3 SAME SAME 
TALOS Same = 3 GYROS Ne BLUMENSTOCK 
TITAN SAME 3 RESOLVERS E+ BERGMAN 
MAULER SAME a 3 SAME SAME 
RESDEL CORPORATION NIKE ZEUS We As TAYLOR EPOXY TUBING 
Pe Oe BOX 217 SPARROW P. Os BOX 217 SAME 
RIO GRANDE. Ne Je W12-5643 HAWK RIO GRANDEs Ne Je WI2-5643 SAME 
RESDEL ENGINEERING CORP. RANGER RESDEL ENGINEFRING CORP. ° 3 TRANSMITTERS Re CASE P. WATERS Je MORAN 
330 Se FAIR OAKS AVE. NIKE ZEUS 330 Se FAIR OAKS ) 4 EXCITER CHAIN Ge BRAUER Es WADE SAME 
PASADENAs CALIF. ‘ MU1-7689 BPERSHING PASADENA» CALIF. MU1-7689 C 5 AIRBORNE R F UNITS Je PORTALES SAME SAME 
POLARIS SAME A 5 COUNT DOWN CLOCK Ve KAPPELLA SAME SAME 
RESFARCH INC. RESEARCH INC. E HIGH TEMP. TEST FACILITIES Ge BUTZOW 
P. O. ROX 6164 Pe O. BOX 6164 
MINNEAPOLIS 249 MINN.WES~2156 MINNEAPOLIS 24+ MINN. WE5-2156 
RESISTOFLEX CORP. RESISTOFLEX CORP. £ 12 4 HYDRe & PNEUs FLEX ASSYS Ie PRESS Je GENTILE Re ATKINS 
ROSFLAND+s Ne Je CA6-7700 ROSELANDes Ne Jeo CA6-7700 
Je We REX CO. MINUTEMAN Je We REX CO. 2 HEAT TREATING Ae BELLI Je WEISSER 
8TH. ST« AND FRANCONIA AVE POLARIS STH STs AND FRANCONIA AVE. 2 SAME SAME SAME 
LANSDALE+ PAs UL5=1131 B TARTAR LANSDALE» PAs UL5-1131 2 SAME SAME SAME 
SATURN SAME 1 SAME SAME SAME 
PERSHING SAME 12 SAME ‘ SAME SAME 
RICHARDSON X-RAY SERVICE AEROBEE RICHARDSON X-RAY SERVICE A 2 NON-DESTRUCTIVE TESTING Je WEATHERLY He SMITH Re RICHARDSON 
617 SOUTH RAYMOND AVE. SATURN 617 SOUTH RAYMOND AVE. A 2 SAME SAME SAME SAME 
ALHAMBRA» CALIF. CU3-2717 ALHAMBRA» CALIFs CU3-2717 
RIMAK ELECTRONICS INCORPORATEDBATLAS RIMAK ELECTRONICS INCe c 3 CONTROLS Re ROGERS Ge HOFFMAN 
10929 VAN OWEN ST. 10929 VANOWEN ST. 8 5 CONTROL CABINETS SAME SAME 
NOs HOLLYWOOD. CALIF .«TR7-5526 NOs HOLLYWOOD+ CALIF. TR7-5526 A 5 MAGNETIC TUBE SHIELDS Ce DAVIS SAME SAME 
SAME A 5 ELECTRONICS CONTROL CHASSIS SAME SAME 
ATLAS SAME A 5 CONTROL CABINETS SAME SAME SAME 
RORRINS AVIATION INCe SERGEANT ROBBINS AVIATION INC. 45 Je CLARK Je SHAY Re BIXLER 
2350 EAST 38TH STREET JUPITER 2350 EAST 38TH STREET 45 SAME SAME SAME 
LOS ANGELES 58» CALIFLU9=-5221 BREDSTONE LOS ANGELES 585 CALIF .LU9-5221 45 SAME SAME SAME 
TITAN SAME 45 SAME SAME SAME 
ATLAS SAME 45 SAME SAME SAME 
HOUND DOG SAME 45 SAME SAME SAME 
POLARIS SAME 45 SAME SAME SAME 
NIKE ZEUS SAME 45 SAME SAME SAME 
NIKE AJAX SAME 45 SAME SAME SAME 
ROBERTSHAW-FULTON CONTROLS TITAN ROBERT SHAW-FULTON CONTROLS a HELIUM REGULATORS We DAY We WHITE Ll. MOLONEY 
SANTA ANA FREEWAY@EUCLID TITAN SANTA ANA FREEWAY@EUCLID 0 1 & FUEL DISCONNECTS De HAVNES SAME We HOUSEWORTH 
ANAHEIM» CALIF. KE5-8151 BOISCOVERER ANAHEIM, CALIF. KES-8151 C 2 HELIUM REGULATORS We DAY Re HEANEY lL. MOLONEY 
AGENA B SAMF €¢ 2 SAME SAME SAME SAME 
X-15 SAME D2 HELIUM VALVE De HAVNES We WHITE Je KRAUSE 
x-15 SAME 2 HELIUM REGULATORS SAME SAME SAME 
ATLAS SAME c¢ 2 HELIUM VALVES Es FRENS Ce ANLIKER Le MOLONEY 
ATLAS SAME — 4 PNEUMATIC CHECK OUT SAME SAME SAME 
DYNASOAR SAME HELIUM REGULATORS We DAY Re HEANEY SAME 
SAME c 4 MULTILOK COMM. LINKs Fe TOBIAS Ce CRAFTS We. WHITE 
RALPH C ROBINSON COMPANY INC. RALPH C ROBINSON COMPANY INC. WIRE TWISTERS 
Pe. Os BOX 3494 Pe Oe BOX 3494 
Ne SACRAMENTO 15+ CALWAS-3827 Ne SACRAMENTO 15» CAL .WAS-38627 
ROLLE MANUFACTURING CO. INC. ROMARC ROLLE MANUFACTURING COs INC. A CASTINGS We NOLAN Ke HENSTRAND 
3RD AND CANNON AVE. NIKE-AJAXK 3RD AND CANNON AVE. A SAME SAME SAME 
LANSDALE» PA. UL5-1171 BNIKE HERCULES LANSDALE» PAs UL5S-1171 B SAME SAME SAME 
NIKE-ZEUS SAME 4 SAME SAME SAME 
SIDEWINDER SAME 4 SAME SAME SAME 
BULLPUP SAME A SAME SAME SAME 
PERSHING Save a SAME SAME SAME 
TITAN SAME a SAME SAME SAME 
ATLAS=<aeLe came A SAME SAME SAME 
ROSAN INC. ROSAN INC. 12345 FASTENERS & FITTINGS Je ROSAN JRe Le BARTH Le BARTH 
2901 WEST COAST HIGHWAY 2901 WEST COAST HIGHWAY 
NEWPORT BEACH,» CALIF +. 18-5533 NEWPORT BEACH» CALIF. L18-5533 
ROSEMOUNT ENGINEERING CO. TITAN ROSEMOUNT ENGINEERING CO. A 45 TEMP. TRANSDUCERS Re JOHNSON Je AHMANN He BOQUIST 
#900 WEST 78TH ST. ATLAS 4900 WEST 78TH ST. A “5 SAME SAME SAME SAME 
MINNEAPOLIS 245 MINNsWAT-7711 EMINUTEMAN MINNEAPOLIS 26+ MINNe WA7-7711 A “ SAME SAME SAME SAME 
CENTAUR Save A “5 SAME SAME SAME SAME 
P. ROSENBERG ASSOC. P. ROSENBERG ASSOC. A STUDY & RESEARCH - 
100 STEVENS AVENUE 100 STEVENS AVENUE 
MOUNT VERNON, NEW YORMOT-8040 MOUNT VERNON» NEW YORKMO7-8040 
ROTATING COMPONENTS INC. NIKE ROTATING COMPONENTS» INC. A & SUB-FRACTIONAL MOTORS Be HUREWITZ Se CANNATA Je MILLS 
267 GREEN ST. LACROSSE 267 GREEN STe A 3 SAME SAME SAME SAME 
BROOKLYN 22+ Ne Ye EV9-3480 BPOLARIS BROOKLYN 22+ Ne Yo EV9-3490 A 5 SAME SAME @ SAME SAME 
BOMARC A 3 SAME SAME SAME SAME 
TALOS SAME 8 « SAME SAME SAME SAME 
SPARROW SAME A + SAME SAME SAME SAME 
REDSTONE SAME A + SAME SAME SAME SAME 
HAWK SAME a * SAME SAME SAME SAME 
PROJECT STAR SAME a « SAME SAME SAME SAME 
ATLAS SAME 8 3 SAME SAME SAME SAME 


8&8 


Aircraft & Missiles « 


March 1961 
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CONTRACTOR 


ROTOTEST LABORATORIES INCe 
2803 LOS FLORES BLVD. 


BLYWOOD, CALIF. NE6-9238 


ROYAL INDUSTRIES INCe 
1035 WESTMINISTER AVE. 
ALHAMBRA» CALIFs CU3-8151 


ROYLYN INCe 
620 PAULA ST. 
GLENDALE 1» CALIFe' CI6-1761 


THE RUCKER COs 
4700 SAN PABLO AVEs 


OAKLAND 8s CALIFe OL3-5221 


RYAN AERONAUTICAL COe 
LINDBERGH FIELD 
SAN DIEGO 125 CALIFe CY6-6681 


SANDERS ASSOCIATES INCe 
95 CANAL STe 
NASHUA®s Ne He 


TU3=3321 


SCHELLENS-TRUE CORP. 
POND MEADOW ROAD 


IVORYTON»s CONNes SO7-8248 


SCREEN PRODUCTS INCe 
74 PASSAIC AVEs 
CALDWELL» NeJe 


SCULLY ANTHONY CORP. 
4707 WILLOW SPRINGS RDe 
LA GRANGEs ILLe FL4-0360 


SECURITY CONTROLS INCe 
503 FRANKLIN ST. 


BUFFALO 29 Ne Yo TT5-8535 


SEEGERS INSTRUMENT COe 
515 MAIN STREET 


BARRINGTON» ILLe DU1=-2314 


SEMICON OF CALIFORNIA INCe 
70 MARIPOSA AVE. 


WATSONVILLE» CALIFe PA2-3488 


SEITSMOGRAPH SERVICE CORP. 
PO BOX 1590 


TULSA» OKLA NAT-3330 


SHANNON LUMINOUS MATERIALS CO 
7356 SANTA MONICA BLVD. 
HOLLYWOOD 469 CALIFe HO2-7386 


THE SHAW BELTING CO 
PO ROX 99 


MIDDLETOWN» CONNe 016-6661 


PROJECT 


TITAN 
MERCURY 
ATLAS 
MINUTEMAN 
TERRIER 
SFRGFANT 
HOUNDDOG 
THOR 
POLARIS 


ATLAS 
TERRIER 
HAWK 
ATLAS 


PERHSING 
SNARK 


BOMARC 
ATLAS 
ATLAS 
ATLAS 
POLARIS 
POLARIS 
MINUTEMAN 


MACE 


TRAILALAZER 1 
FLASHLIGHT 
ARGO 0-8 

ARGO D-4 


TALOS 
HAWK NIKE 
GAR 

HAWK NIKE 
SATURN 


GLIDESCOPE 
RANGER 


HOUND DOG 
POLARIS 
TERRIER 


HAWK 
SPARROW 3 
MAULER 
MERCURY 
POLARIS 


POLARIS 
PERSHING 
POLARIS 
PERSHING 
NIKE-ZEUS 


* Code for Approximate Contract Dollar Value 


A— $10,000—$ 50,000 C—$100,000— $500,000 E—$1 —$10 million G—$25—$50 million |—$75 —$100 million K—Over $250 mitlion 
B — $50,000 — $100,000 D—$500,000—$1 million F—$10—$25 million H—$50—$75 million J— $100 — $250 million 


Aircraft & Missiles ¢ 


$* 


ROTOTEST LABORATORIES» INC. 
2803 LOS FLORES BLVD. 
CLYNWOODs CALIF. 

SAME 

SAME 

SAME 

SAME 

SAME 

SAME 


NE6-9238 


ROYAL INDUSTRIES INCe 
1035 WESTMINISTER AVE. 
ALHAMBRA» CALIFe 

same 


CU3-8151 


VARD DIVe 
2981 E COLORADO BLVD. 


PASADENA» CALIFe SY6-9281 


ROYLYN INCe 
620 PAULA STe 
GLENDALE le CALIFe 
SAME 
SAME 
SAME 


Cl6-1761 


SAME 
SAME 


THE RUCKER COo 
4700 SAN PABLO AVENUE 
OAKLAND 6+ CALIFORNIA OL3-5221 
SAME 
SAME 
SAME 
SAME 


SAME 


RYAN AFROLAS 
1580 We COLORADO AVE. 
PASADENAs CALIF es 

SAME 


CL4=-22465 


RYAN AEROSPACE DIV. 
LINOBERGH FIELD 
SAN DIEGO 126 CALIFe 
SAME 
SAME 


CY6-66861 


SAME 
SAME 


RYAN ELECTRONICS DIVe 
5650 KEARNY MESA ROAD 


SAN DIEGO 12» CALIFe 8R7-6450 


SANDERS ASSOCIATES INCe 
95 CANAL STe 


NASHUA» Ne He TU3-3321 


SCHELLENS-TRUE CORP. 
POND MEADOW ROAD 


IVORYTON»® CONNs SO7-8248 


SCREEN PRODUCTS INCe 
74 PASSAIC AVE. 
CALDWELL» Ne Je 

SAME 

SAME 


CA6-3500 


SCULLY ANTHONY CORP. 
4707 WILLOW SPRINGS RDe 
LA GRANGEs ILLe FL4-0360 


SECURITY CONTROLS INCe 
503 FRANKLIN STe 


BUFFALO 25 Ne Yeo TT5-8535 


SEEGERS INSTRUMENT CO. 
515 MAIN STREET 


BARRINGTON» ILLe 0U1=2314 


SEMICON OF CALIFORNIA INCe 
70 MARIPOSA AVE. 


WATSONVILLE» CALIF. PA2-34688 


SEISCOR DIVe 

PO BOX 1590 

TULSAs OKLA. 
SAME 
SAME 


NAT=3330 


SHANNON LUMINOUS MATERIALS COe 
7356 SANTA MONICA BLVDe 
HOLLYWOOD 468 CALIFe HO2-7386 


THE SHAW BELTING CO. 
150 WILLIAM ST. 


MIDDLETOWN» CONN. 016-6661 


March 1961 


ommmm 


>> 


PRODUCT 


CLASS** 


12345 
12345 
123656 
12345 
12345 
12345 
12345 
12345 
12345 


PRODUCT/SERVICE 


DEVEL TEST RELIABILITY 
SAME 
SAME 
SAME 
SAME 
SAME 
SAME 
SAME 
SAME 


HYDe PUMPING UNIT 

BOOSTER FIN CONTe 

HYD. TEST CONSOLES 
SAME 


LEVELING JACKS 
ELEVATION MECH 


QUICK DISCONNECTS 
AIR CONDs CLPGSe 
QUICK COMMECT CLPGS. 
OXYGEN VALVES 

PNEUse START CLPGSe 
TUBE UNIONS 


FILLER UNITS 
SAFETY CELL FITTINGS 


LAUNCHER HYDR. COMPONENTS 
HYDRe & PNEUse EQUIPMENT 
ENVIRONMENTAL TEST 
CENTRIFUGE ACCELe TESTER 
HYDe TEST EQUIPMENT 
CENTRIFUGE ACCEL. TESTER 
CENTRIFUGE ACCEL TESTER 


HYDe CONTROLS FOR HARD SITE 


SYSTEMS MANAGEMENT 
SAME 

VEHICLE INTEGRATION 
SAME 


Q-2C DRONE 

SAME 

SAME 
DRONE FLT SERVICE 
S-1 RECOVERY SYSe 


EXPLOSIVE FORM 
MICROGAUGE MATL 


ANTENNAS 
RADAR ALTIMETER 


SUBMIN RATE GYRO EL-HYDR VALV 


TUBINE WHEEL 
SAME 
SAME 


COOLANT FILTER RADAR TUBE 
COOLANT FILTER AIRBORNE RADAR 
HOT GAS SERVO FILTER 

IGNITER BASKETS 

SERVO-VALVE FILTER 


ANTI FRICTION SERVO 
SACSCOPE 


ELECTRONIC SENSING CONTROLS 


TEST GAGE FOR CALIBRATION 


ROCKET NOZZLES 
POROUS TUNGSTEN 


LORAC EQUIPMENT 
SAME 

ENGINEERING SERV. 
SAME 

LORAC EQUIPMENT 


LUMINOUS PRODUCTS 
INSPECTION TRACERS 
DIGITAL OISPLAYS 


NYLON TIE-DOWN FOR CONE 


Contractors’ Director 


NAME OF EACH PROJECT HEAD 


De LIEBERMAN Ve SANDBERG 


SAME 
SAME 
SAME 
SAME 
SAME 
SAME 
SAME 
SAME 


SCHAUB 

SEERY 

SCHAUD 
SAME 


MCGRAW 
SAME 


STIVERS E. 
SAME 
SAME 
SAME 


SAME 
SAME 
SAME 
SAME 
save 
SAME 
SAME 
SAME 


KELLY 
SINCLAIR 
KELLY 


SAME 


OLIVER 


SAME 


COONEY 


SAME 
SAME 
SAME 


HITE Re CLARK 


SAME 

SAME 

SAME 
COTTON 


BECK 
SAME 


E 


Ee 


Re Je 


SEEGERS 


SHANNON 
SAME 


HAWKINS 
SAME 
SAME 
SAME 
SAME 


ALBURGER 
SAME 
SAME 


** Product Class 


| — Airframe 
2—Propulsion 4—GSE 


SAME 
SAME 
SAME 
SAME 


SAME 
SAME 


WIND 


SAME 
SAME 


RIDEOUT 


SAME 
SAME 
SAME 
SAME 


SUGIMOTO 


SAME 


FINLEY 


SAME 
SAME 
SAME 
SAME 


ALBURGER 


SAME 
SAME 


3 — Guidance 


ENGINEERING PRODUCTION PROCUREMENT 


Te TAYLOR 
SAME 
SAME 
SAME 
SAME 
SAME 
SAME 
SAME 
SAME 


MCCARTNEY 
MACKENZIE 
MACKENZIE 
MCCARTNEY 


WITHALL 
SAME 


Ve MCGUIRE 
SAME 
Same 
SAME 


He HODGETTS 
SAME 
SAME 
SAME 
SAME 


SAME 
SAME 


Je JEWETT 
SAME 
SAME 


Je PATERSON 
Same 
SAME 
SAME 
SAME 


Ae WILKENS 


CRONIN 
SAME 


Me STEIL 
SAME 
SAME 
SAME 
SAME 


Ile BEAR 
SAME 
SAME 


5 — Instruments 
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Contractors’ Directo 


CONTRACTOR PROJECT 


THE SIEGLER CORP. ATLAS 
1709 FAST GRAND AVENUE DISCOVER 
Ps FGUNIO, CALIF es ©9-1768) JUPITER 


MINUTEMAN 
NIKE HERCULES 
POLARIS 
RENSTONE 


SATURN 
TERRIER 


THOR 


STERRA RESEARCH CORP. POLARIS SUB. 
ad Bor 2? 24 CAYUGA BDe ROTO=-]SeuTe 
HEEKTOWAGA 259 Ne YeNF2-#822 TRATO=SCOPE 


RANE 


AROOKLYN 2% Ne Yo AE R-2526 
KIATION FCTRONI & TELE 
180 VARI TROET 
NEW YORK las Ne Yo WwA4-706 
KYDYNE INCe MAW 
RIVER ROA POLART 
PoRT JERV o Ne Ye 3-224! NIKE 
IP RIA « OF AMERICA POLAR 
3612 w FERSON BLVD. HOUN 
L AN 160 Ale RE5- aM 77 
wipe 
TITAN 
Ae Oc SMITH CORPORATION pm acts acl 
3533 NORTH 27TH STe POLARIS A=2 
MILWAUKEE ** . UP 93-3006 ATLAS 


UNION CITY» PAs 497 F auLLeuP 


ENTAUR 
MERCURY 
TAL 
SATURN 
“Y LT 


SAN DIE 12 3 ATLA 
¥-15 
Ace ‘ 


SONOTONE CORPORATION courRTeR 
vyrensc 7 £ 

ELMSFORD» NEW YORE LY¥2-96 PIONFER 
AGENA 
DISCOVERER 
TIANSIT 
FxPLOPFe 


ECHO 
Rea 
MIDAS 


NIwe 
CORPORAL 
acenc 


cN Age 


cPaeorwr. wawe 
TALCS 

TARTA® 
TERRIER 


SPACE CORP. aTLas 
Pe Oe ROX 5175 eoMaRC 
DALLAS» TEYAS BRS-5121 


TITAN 
caw 77 
GAM 7? 


SPECIAL DEVICES INCe NIKE ZEUS 
12300 MONTAGUE FALCON 
PACOIMAs CALs 


£™9-2585 § THOR-ABLE 
POLARIS 
MINUTEMAN 


HILLELAGH 


FYOLORESe 
PIONEER 
SFOGFANT 


PERSHIN 
FIREREE 
NIWe-7EVNS 
yaerTae 


RANGFR 


SPECTAL 
12300 MONTA 
PACOIMA, 


PLANT 


HUFFORD DIV. 


1700 EAST 


EL SEGUNDO. C 


SAME 
Same 
SAME 
Same 


SAME 
sam 
Same 


SIF aRa BF 


Far 


PO BOX 22 240 


CHEEK TOWAGAs 


SILENT 
841 6389 
BROOKLYN 


SK TATRON 
180 VARI 


HOLST 


G@And 


ALIF. $°2-1151 


4 CORP, 


AYUGA RD. 


Ne Ye N -3823 


steerer 
200 Ne Yeo BE8-2525 
ELECTRONI & TELE. 


Kk STREET 


NEW YORK 14s Ne Vo WAS-7060 
sevorvne INCe 

RIVER ROAD 

porr RvISe Ne Veo 34-2261 


.F AMERICA 


JEFFERSON BLVD. 
5 16s CALIF eRES-0253 


space -nenance 


3533 Ne 


27TH 


MILWAUKEEs wi 


SNAP-TIT 


LE IN 


MtVe 
BUILDING 106 
UP3-3000 


. 
201 TITUSVILLE RDe 
UNTON CITY. 

SAME 


PA. 497 


SOLAR AIRCRAFT CO. 


2200 PACIFIC 
SAN DIEGO 


SAME 
SAME 
SAME 


SONOTONE 


ELMSFORD. 


Same 
Save 
SAME 
SAME 


SAME 

SAME 
SAME 
Same 
SAME 
save 
SAME 


save 
same 
Same 
SAME 
SAME 
Same 
SAME 


Save 


12. 


HIGHWAY 


ALIFe 8€&3-8241 


core. 


NEw 


SPACE CORP, 


SAME 
Same 
SAME 
SAME 


SAME 
SAME 
Save 
SAME 
Same 
save 
cave 


SPECIALTIES 
SKUNKS MI 


SYOSSET» 


DEVICE 
E 


P. O. BOK 5175 
DALLAS» TEXAS 
SAME 
Sawer 
SAME 


Cale 


FRY 


NEw YORK 


IN 


yor« L¥2-9600 


BR6-5121 


S INCe 


Em9-2565 


ROAD 
WA1-2345 


Y@nooeo 


Ammom 


> 


»roon 


NIBANNS 


> Pore ro Perera eo 


oe 


o 
c 
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PRODUCT 
CLASS** 


NA 


NN 


2uwvuw 


Pree rre 


. 


Mu“ 


5 


w 


Ore eee ee 


vue 


PRIM 


PRODUCT/SERVICE 


LAUNCH CYLINDERS 


NOSE DOME 


CHAMBERS & SUPPORTS 


MOTOR CASES 
CYLINDERS 
FRUSTRUMS 


BODY SEGMENTS 


TANKS 
CHAMBERS & 


1 2N9 STAGE 


DUCTING 


MOTOR CHAMBES 


NO CONE 


ENGINE MOUNTS 


BATTERIES NICKEL CADW! 


SAME 
Sawe 
SAME 
SAME 
SAME 
SAME 


SAME 
SAME 
SAME 
SAME 
Same 
SAME 


GMENTS 
LAUNCH SUPPORTS 


° 


ASES 


2ND SToe NOZZLE 


THRUST & WEIGHT MEAS 
MISSILE EXCERCISER 


ERECTORS 
TEST SANDS. 
TEST STANE 


EXPLOSIVE NUTS 


FUZES 


EXPLOSIVE BOLTS 
EBw CARTRIOGES 


SQUIBS 
SWITCHES 
1 R SOURCES 


IGNITER 
same 


IGNITER=DESTRUCT 


EAw CARTRIDG 

FLARES 

DESTRUCTORS 
SAME 


PIN PULLERS 


MACH & ALTITUDE 
MACH TRANSDUCER 


s 


ALTITUDE TRANSDUCER 


“ 


RING 


TRANSOUCERS 


We POZNIK 

WENDELL 
Ke BRANDON 
We WHEELEN 


Ve ZOPF 


Fe ALTMANN 
Same 
SAME 


Ge HAGGER 
SAME 

AME 

SAME 
SAME 


SAME 
SAME 


SAME 


Ce ANDERSON 


LICCIARDELLO 


Je RENTON 

Fe HEINIG 
5 AMc 
SAME 


PAQKER 


Ae LYTLE 


save 
He MCKEE 
We GREEN 
Je MCCLUNE 
SAME 
SAME 


De CAHILL 


Aircraft & Missiles « 


E. FauT 

Je STEWART 

Oe GEARY 

Je STEWART 

Te BIGLIN 

Ge GILLENWATER 
De REITZ 


« STEWART 
Oe GEARY 
Te BIGLIN 


Me BATE 


SAME 
SAME 


Save 


Re LAVORO 


Re ERHART 


Le SCHAMADAN 
SAME 
SAME 
SAME 
SAME 
SAME 
DAME 


SAME 


DICKENSON 
SEARLE 
weee 
SEARLE 

BEI SWENGER 
TANK 


Je GRESKO 
SAME 
SAME 
SAME 
SAME 

AME 
SAME 


Same 
SAME 
SAME 
SAME 
Same 
SAME 
SAME 


SAME 
SAME 
SAME 
SAME 
SAME 
SAME 
SAME 


SAME 


Re STEPANEK 


STEPANEK 


Ge BOOTHROY 


SAME 
SAME 
SAME 
SAME 
SAME 
SAME 


SAME 
came 
SAME 
SAME 
SAME 
SAME 
SAME 


SAME 


Te MCMANUS 


SAME 
SAME 


G. 


NAME OF EACH PROJECT HEAD 
ENGINEERING PRODUCTION PROCUREMENT 


Fe. FRAZEE 
Ae KNIGHT 
DAVIS 
Ae KNIGHT 
Be BRALEY 
Ae KNIGHT 


Je DAVIS 
A. KNIGH 
SAME 


Ve SROWNE 


SAME 


SAME 
SAME 


cam 


Ne ACKER 


Le Cc 


Je D 


SAME 
SAME 
SAME 
SAME 
SAME 
SAME 


SAME 
same 
SAME 
SAME 
SAME 
SAME 
SAME 


SAME 


SAME 
SAME 


MAN 


ANT 


Be. NELSON 


CHADWICK 


March 1961 
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c 23 PGY & ROLL RESERVOIR SAME SAME 
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Contractors’ Directo 


PRODUCT NAME OF EACH PROJECT HEAD 


* 
CONTRACTOR PROJECT PLANT $ CLASS** PRODUCT/SERVICE ENGINEERING PRODUCTION PROCUREMENT 


SPEC TRO-CHEMICAL SPECTRO-CHEMICAL CHEMGSPECTROGRAPHIC ANALYSIS 
3303-3312 Ww LAWRENCE AVE. 3303-3312 We LAWRENCE AVE. 
CHICAGO 255 Tile CO7-18644 CHICAGO 256 ILLe CO7-18644 


HAUSER 


SPERRY RAND CORP. SERGEANT SPERRY UTAH ENGe LABe J 12345 COMPLETE MISSILE Ce DONOFRIO 
30 ROCKEFELLER PLAZA 322 N 21ST WEST 
NEW YORK 20+ Ne Yo C16-4800 SALT LAKE CTY 16+ UTAHDA8-8066 


NIKE-ZEUS SURFACE ARMAMENT DIV. TARGET TRACK TRANSMITTER Te MELIA 
DESCRIMINATION RADAR TRANS 


GREAT NECK» Ne Yo LR4-0111 


STANDARD ARMAMENT INCe SPARROW STANDARD ARMAMENT INC. o1 DES DEVEL TEST-PROD CORRELL Ce CORRELL Re PARISH 
631 ALLEN AVENUE 631 ALLEN AVENUE cil ELECTRONIC PARTS SAME SAME SAME 
GLENDALE+ CALIFORNIA V19-1314 GLENDALEs CALIFORNIA VI9-1314 


THE STATES COMPANY ATLAS THE STATES COMPANY 5 He LIEBE He PORTER We STEIDEL 
19 NEW PARK AVE. 19 NEW PARK AVE. 
HARTFORD 6+CONNe AD3-6232 HARTFORD 6+ CONNe 


STATE TESTING LABORATORY INC. BCAMEL STATE TESTING LABORATORY INCe A 2 RADIOGRAPHY Me. GELLIS Fe DEVITO E. PICKMAN 
226 KNOWLTON STREET 226 KNOWLTON STREET 
BRIDGEPORT 8» CONNe £ED4-4079 BRIDGEPORT 6+ CONNes ED4-4079 


STAUFFER CHEMICAL COs STAUFFER METALS CO. REFRACTORY METALS 
291 SOUTH 47TH STe 1201 SOUTH 47TH STe 
RICHMOND 4» CALIF. LA&-7227 RICHMOND 4» CALIF. LAG-7227 


STEARNS ELECTRIC CORP. MERCURY STEARNS ELECTRIC CORP. A & MAGNETIC CLUTCH Be WRENSCH 
120 NOs BROADWAY TITAN 120 NO. BROADWAY A 3 MAGNETIC BRAKE SAME 
MILWAUKEE 2+ WISe BR2-1100 MILWAUKEE 25 WISe BR2-1100 


STENCEL AERO ENG CORP. STENCEL AERO ENGe CORP. 8 ESCAPE SYSTEM Te BRITTON Ie STAFFORO 
POST OFFICE BOX 9216 POST OFFICE BOK 9216 8 ZERO IMPACT LOG DEVICE Te BRADFIELD SAME 
ASHEVILLEs Ne Ceo NO9-7826 ASHEVILLE®s Ne Co NO9-7826 


STEPHENS-ADAMSON MFGe COo SEALMASTER BEARING DIV. BEARINGS AND ROD ENGS Re GLAVAN Ke WAGNER Ge MARSH 
RIDGEWAY AVENUE RIDGEWAY AVEs 


AURORA» ILLINOIS Tw2-4311 AURORA. ILLe TW2-4711 


THE STEVENS COMPANY THE STEVENS COMPANY LOw TEMP VACUUM CHAMBERS 
P. O-. BOX 256 P.O. BOX 256 CRYOPUMPS 
NEWPORT» KYe AXK1-1300 NEWPORT +s KYo Ax1-1300 


STEWARTGSTEVENSON SERVICES INGENIKE STEWARTESTEVENSON SERVICES INC E & DIESEL GENENATORS Re MITCHELL De METCALF He BANLEN 

4516 HARRISBURG JUPITER 4516 HARRISBURG 8 + SAME SAME SAME SAME 

Ls HUSTON» TEXAS CA5-5361] B HAWK HUSTON» TEXAS CA5-5341 C - SAME SAME SAME SAME 
TERRIER SAME Cc . SAME SAME SAME SAME 


STRAZA INDUSTRIES POLARIS STRAZA INDUSTRIES ¢ 8 CHAMBER HEAD ASSYS. Le RUSSELL Me BRATTON Le GUERNSEY 

790 GREENFIELD DRIVE ATLAS 790 GREENFIELD ORIVE . = GROUND HANDLING EQUIP SERVICE As KNEPP SAME SAME 

EL CAJONs CALIF es 12-3651 B TITAN EL CAJON» CALIFs 12-3451 0 2 VERNIER DUCTS & MOTOR TUBING Le RUSSELL SAME SAME 
THOR SAME © 2 NUCT & RELLOWS ASSY. SAME SAME SAME 
MINUTEMAN SAME D 2 NOZZELS CHAMBER BELLOWS ASSYS SAME SAME SAME 


STUDEBAKER-PACKARD CORP. TITAN Cc TL DIVISION € 3 NOSE CONES Ge BRUNER Me KORELITZ Ce MORROW 
1240 GLENDALE-MILFORD ROAD MERCURY 1240 GLENDALE-MILFORD RD. — 1 SAME SAME SAME SAME 
CINCINNATI 159 OHIO ®R1-3200 B JUPITER CINCINNATI 15% OHTO PR1-3200 A 1 SAME SAME SAME SAME 
MINUTEMAN SAME a2 MOTOR HARDWARE SAME SAME SAME 
DISCOVERER SAME ¢ 3 NOSE CONES SAME SAME SAME 


2 MOTOR HARDWARE E- GILCHRIST De MILLER Je MENNINGER 
SAME SAME SAME SAME 


MINUTEMAN C TL DIVISION WESTERN OPER. 
POLARIS 1201 Es WAKEHAM AVE. 
SANTA ANAs CALIFe 


eo 
Nn 


K17-2506 


SUMMIT INDUSTRIES INC. COURIER SUMMIT INDUSTRIES INCe 1 REINFe PLASTIC STRUCTURES 
2134 We ROSECRANS TRANSIT 2134 We ROSECRANS 1 SAME 
GARDENAs CALIF es FA1-3212 § RANGER GARDENAs CALIF. FA1-3212 1 SAME 


SUN DIAL CORP. Mawr SUN DIAL CORP. A 34 PANELS AND DIALS 
Pe O. BOX 326 POLARIS Pe. OO. BOX 326 a a SAME 
CALDWELL + Ne Je CA6~4334 BATLAS CALDWELL» Ne Je CA6-4334 A 34 SAME 

NIKE SAME A 34 SAME 


SUPERIOR CABLE CORP. ATLAS SUPERIOR CABLE CORP. E & CABLE We SMITH Ge ROLLINS Be JOHNSON 
Pe Os BOX 480-A Pe. Oe BOX 480-A 
HICKORYs Ne Co 015-4161 HICKORYs Ne Co 015-4161 


SURPRENANT MFGe COs TITAN SURPRENANT MFG. COs 1 45 WIRE & CABLE 

172 STERLING STe ATLAS 172 STERLING STe e 06 SAME 

CLINTON» MASSe EM5-6331 § HAWK CLINTON» MASSe EM5-6331 1 45 SAME 
PERSHING SAME 1 45 SAME 
NIKE SAME 1 SAME 


SWEDLOW INC. POLARIS SWEDLOW INC. HI-TEMP COATING & PLASTICS 


6986 BANOINI BLVD. Hawk 6986 BANDINI BLVD. SAME 

LOS ANGELES 22+ CALIFRA3~3211 § SARGENT LOS ANGELES 22+ CALIF.RA3-3211 SAME 

scout SAME SAME 

i MINITEMAN SAME SAME 
TITAN SAME SAME 


RED-EVE SAME SAME 


MAULER SAME SAME 
TARTAR SAME SAME 


SYSTEMS RESEARCH CORP. ABLE-STAR SYSTEMS RESEARCH CORP. 


a 3 CONVERTERS Re CHASE Re BUFFINGTON Se MONTGOMERY 
7635 TOBIAS AVE. SARGEANT 7635 TOBIAS AVE. 8 45 RECORDING INSTRe Se BRITT SAME SAME 
VAN NUYS» CALIF « ST2=-3707 § COURIER VAN NUYS» CALIF es ST2-3707 A 34 POWER SUPPLIES Je SAMSON SAME SAME 
BOMARC SAME a 5 SAME Fe BLACK SAME SAME 


* Code for Approximate Contract Deller Value ** Product Class 
A—$10,000—$ 50,000 C—$100,000— $500,000 £—$1 —$10 million G—$25—$50 r'llion !—$75 —$100 million K—Over $250 million 1—Airframe 3—Guidence 5—Instruments 


8 — $50,000 — $100,000 D—$500,000—$1 million F —$10—$25 million H—$50—$75 million )—$100— $250 million 2—Propulsion 4— GSE 
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Contractors’ Directo 


CONTRACTOR 


SYSTRON-DONNER CORP, 
950 GALINDO STREET 
CONCORDs CALIF. MU2=-365 


TRG INCORPORATED 
2 AERIAL WAY 


SYOSSET» L Ie Ne Ye OV1-690 


TASKER INSTRUMENTS CORP. 
7838 ORION AVE. 
VAN NUYS» CALIF es TR2-3323 


DLORADO AVEs 


CALIFe EX4=3781 


TAYLOR ELECTRIC 
FISHER ROAD 
MICHIGAN 


INCe 


HOWELL 2985 


TAYLOR FIBRE 
ROX 471 
NORRIST 


COs 


WNe PAs 6L2-2611 


TECHNICAL 
1 TACO” 


SHERBURNE s NEW YORK 


APPLIANCE 
STREET 


CORP. 


OR4-2211 
TECHNICAL 


1057 NORTH 
LOS ANGELES 


OIL TOOL 
LA BREA AVENUE 


38» CALIFOL4-1763 


CORP. 


TEKTRON INSTR 


26225 Ne We 


MILLSBOROs 


MENT CO 
CORNELL 


ORE 


° MI8-31 


TELECHROME MFGe CORP 
28 RANICK ORIV 
AMITYVILLEs Ne Yo 


m 


L11-+369 


TELECOMPUTING CORP. 
915 NORTH CITRUS AVENUE 


LOS ANGELES 38+ CALIFHO4-3171 


92 


PROJECT 


HAWK 


SIDEWINDER 
VINUTEMAN 


ATLAS 
TITAN 
MINUTEMAN 
MERCURY 
THOR 
ARLE 
scout 


STAR 


AGENA 
Samos 
MIDAS 
DISCOVERER 
REDHEAD 
SIDEWINDER 
NIKE HER Fs 


AGB 


NIKE ZEUS 
SKYBOLT 


POLARIS 
MINUTEMAN 


TITAN 
SOLARIS 
MINUTEMAN 


SHILLELAGH 
BULLPUP 


AJAX 
RRIER 


NIWE JENS 


POLARTS 
MINUTEMAN 
POLART 
TITAN 
REDHEA 
rie 

TITAN 


MINUTEMAN 


PLANT 


SYSTRON ONNER CORP. 
950 GALINDO STREET 
CONCORD» CALIF. MU2=3650 


TRGe INCORPORATED 
2 AERTAL WAY 


SYOSSET Le N 


Tes Ne Yeo 


TASKER INSTRUMENTS CORP. 
TAIRA ORION AVE. 
VAN NUYSe CALIFe TR3-3323 
TAVCO INC. 
612 COLORADO AVE> 
SANTA MONICAs CALIFe EX4=3781 
Same 
SAME 
SAME 
SAME 
SAME 
same 
SAME 
SAME 
SAME 
SAME 
SAME 
Same 
SAME 
SAME 
TAYLOR ELECTRIC INCe 
FISHER ROAD 
HOWELL» MICHIGAN 2985 
TAYLOR FIARE CO, 
BOX 471 
NORRISTOWNs PAs GL2-2611 
TECHNICAL APPLIANCE CORP. 
1 TACO STREET 
SHERRURNE®s Ne Yo OR4-2211 
TECHNICAL OIL iL CORP. 
1057 Ne LAARREA 
LOS ANGELES 38% CALIF eOL4-1763 
SAME 
SAME 
SAME 
TEKTRON INSTRUMENT CO. 
26225 Ne We CORNELL RDe 
HILLSBORO» ORF. MI8=3123 
TELECHROME MFG CORP. 
28 RANICK DRIVE 
AMITYVILLE® Ne Yeo L11-3600 
SAME 
Same 
Same 
came 
WHITTAKFR CONTROLS 
915 NOe CITR AVE. 
LOS AN ES 38+ CALe HO4-0181 
Sa 
CAME 
SAME 
Same 
WHITTAKER GYRO DIVe 
16217 LINDBERGH STe 
VAN NUYSe CALIF e TR3-1950 
came 
SAME 
Awe 
AME 
SAME 
cave 
awe 
Same 
UTING CORP. 
4 CITRUS AVE. 
LES 38+ CALIF.HOs-3171 


POWER 5 R DIVe 
3850 OLIVE Fert 
ENVER Te . 0UB-4836 
SAME 
aw 
ECOMPUTING SERVICES INCe 
x 467 
HOLLOMAN AFRe Ne Me GR3-6186 
TELECOMPUTING SERVICES INCe 
ROX 615 
FT es HUACHUCAs ARIZ. GL8-3311 
TELECOMPUTING SERVICES INCe 


224-A NORTH BENWILEY STe 


SANTA MARIA, CALIF. WAS-0577 
DATA INSTRUMENTS DIV. 

12838 SATICOY STe 

N HOLLYWOODe CALIF. TR7-6161 


oO, 


Tay 


>rrPr>> 


fal > 


Oo 


aan 


PRODUCT 


CLASS** 
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CHECKOUT EQUIP. 


PRODUCT/SERVICE 


ENGINEERING 


Fe JENKINSON Me 


TORPACKA 


NAME OF EACH PROJECT HEAD 
PRODUCTION PROCUREMENT 


De TORPACKA 


SPACE VEHICLE SHIELDING Ce KLAHR Je RUSINAK 
STABLE TIMING OSCILLATORS De CHAS SAME 
TEST SETS De GREEN Ee HEYER Le FULFORD 
KEYBOARDS SAME SAME SAME 
TEST STAND VALVES 
SAME 
SAME 
PRESSURE VESSELS 
ATTITUDE CONTROL EQUIP. 
SAME 
SAME 
SAME 
SAME 
SAME 
EXPULSION SYSe 
CRYOGENIC SYSe 
STARTING SYSe 
L 
WIR CT Pe TAYLOR Je HOWE Be TAYLOR 
SAME SAME SAME 
ABLATION MTLS 
PLASTICS INSUL 
SATELLITE TRKG ANTENNA SYS Re LEITNER Ae FENSTERER He SENKEL 
CONNECTOR COLLET Je PETTY We GREEN Se MORGAN 
G SWITCH Oe SUTER SAME AME 
FAIR LEAD 
EXPLOSION-PROFF SwITCH Je PETTY We GREEN Se MORGAN 
SPECIAL CONNECTORS SAME SAME Same 
TIME=DELAY ESCAPEMENT Oe SUTER SAME SAME 
TEMPe TRANSDUCERS TEMP. Re HALL We KLOEPFER Je COSTIGAN 
ESSFSs TRANSDUCERS SAME SAME SAME 
HARNESS ASSYS« SAME SAME SAME 
TELEMETRY COMPONENTS 
+ SAME 
AME 
SAM 
AME 
SAME 
SYSTEM MITH GRAY Rice 
SURIZATION SYSe MCQUEEN SAME SAME 
RE REGe MALIS SAME AME 
HEAT SHUT-OFFS DEKLOTZ SAME SAME 
MOTOR LANPHAR SAME SAME 
PRESSURE REGe FRANC! SAME SAME 
AME MA IN SAME AME 
RATE GYR Je KELLY Re TERRICAN Ve UNDER 
SAME SAME AME SAME 
ACCELEROMETERS Re HARROD Re SHELTON SAME 
RATE GYR « MCINTOSH SAME SAME 
FREE GrRcs Fe BAILEY SAME SAME 
FREE GYROS Ee PHILLIPPI SAME SAME 
SAME De BOURNE SAME SAME 
FREE GYROS SAME Same SAME 
SAME Je KELLY SAME SAME 
RATE GYROS Re BLAKELY SAME SAME 
SAM Je KELLY SAME SAME 
THERMAL INSULATING LINER Je CHIN Le BREIDENBACH T. FETTER 
SILVER=ZINC BATTERIES Je SIBILIA De SCURLOCK Me 
SAME SAME SAME 
SAME SAME SAME 
SAME SAME SAME 
Same SAME SAME 
DATA REDUCTION Je WIGHT 
DATA REDUCTION Re CHRISTENSEN 
DATA PROCESSING Ae SMITH 
ASKANIA PHASOLVER We KLEMENS Ce FELTMAN Re POOLE 
PROGRAM TAPE PERFORATOR SAME Save Same 
SAME SAME SAME SAME 
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Contractors’ Directo 


PRODUCT NAME OF EACH PROJECT HEAD 
LANT * 
SS seacened . . CLASS** niet tence ENGINEERING PRODUCTION PROCUREMENT 


TELECONTROL CORPORATION ATLAS TELECONTROL CORP. c 45 TV & MULTI CIRCT SIGNL SW SYS Le JORGENSON Re FITZGEARLD Ge HUNTER 
1418 WEST 166TH STREET TITAN 1418 We 166TH STe 8 “5 SAME SAME SAME SAME 
GARDENAs CALIFe FA1-5701 BMINUTEMAN GARDENAs CALIFe FA1-5701 8 45 SAME SAME SAME SAME 

POLARIS SAME 8 45 SAME SAME SAME SAME 


TEL-INSTRUMENT ELECTRONIC CORP) TELINSTRUMENT ELECTRONICS CORP FREQUENCY CONVERTERS De SCHACHER A ROEMISCH 
728 GARDEN ST 728 GARDEN ST. VOLTAGE REGULATORS SAME SAME 
CARLSTADTs Ne Je WE3-1600 CARLSTADTs Ne Je WE3-1600 


TENNEY ENGINEERING INCe POLARIS TENNEY ENGINEERING INCe c & ENVIRONMENTAL TEST EQUIP Fe GARDNER Se STERNBACH Re HAK 
1090 SPRINGFIELD ROAD DISCOVERER 1090 SPRINGFIELD RDe Do 4& SPACE SIMULATOR Fe HERMANN SAME SAME 
UNIONe NEW JERSEY MU6-7870 UNION» Ne Jeo MU6~-7870 C 4 ORBITAL SIMULATOR Ke SNEDEN DR. SACHS SAME 


TESTING MACHINES INCe TESTING MACHINES INC. REMOTE CONTRLD IMPACT TESTER 
72 JERICHO TURNPIKE 72 JERICHO TURNPIKE 


MINEOLAs NEW YORK PI7-7466 MINEOLA» NEW YORK PI7-7466 


TETRAFLUOR INCe ATLAS TETRAFLUOR INC. A 24 TEFLON & KEL-F SEALS Ee YOUNG Re LAAKSO Je RIEMER 

343 HINORY AVE. TITAN 343 HINORY AVE. A 24 SAME SAME SAME SAME 

INGLEWOOD 1» CALIFe OR8-4056 BMINUTEMAN INGLEWOOD 1» CALIF. ORB-4056 A 3 SAME SAME SAME SAME 
POLARIS SAME A 3 SAME We STAHL Ne DIMETRAL Ae SCHACHTER 
SATURN SAME A SAME SAME SAME SAME 


THE TEXSTAR CORPORATION TEXSTAR PLASTICS DIVe c THERMOPLASTIC PRODUCTS De GREEN Ae NILSON Re LONG 
1400 HENDERSON ST. 1400 HENDERSON STe 


FORT WORTH, TEXAS £05-3214 FORT WORTHs TEXAS £D5-3214 


TEXTRON INC. BOMARC DALMO VICTOR DIV. D 3 HYDRAULIC ACTUATORS Je HELLDORFER Ps. FRIEDMAN Re BROWN 

q 1515 INDUSTRIAL WAY TARTAR 1515 INDUSTRIAL WAY C 3 DETECTING HEAD Je DAMONTE SAME SAME 

RELMONTs CALIF LY1-146146 [}TyPHoN BELMONT» CALIF. LY1=-1614 A 3. GUIDANCE ANTENNA SAME SAME 

POLARIS SAME 8 5 INSTR ANTe UNIT SAME SAME 

BULL PUP SAME c 5 MISSILE ACTUATION SAME Pe FRIEOMAN SAME 

FT oa GLOBAL SURV. SAME A 5 UNFURLABLE ANT. STUDY Je HELLDORFER SAME 

nd GOLDSTONE SAME 4 5 HYOR DRIVES & SERVO SYS Ee SWEO SAME 

SERGEANT SAME A 2 BOOSTER IGNITION Je HELLDORFER Ps FRIEDMAN SAME 

f SERGEANT SAME A 2 INITIATOR ASSEMBLY SAME SAME SAME 

DEEP SP. INSe SAME A LARGE ANTENNA STUDY E. SWEO Re BROWN 

. AGENA SAME B 3 MAG MOMENT CONTROL STUDY Ge WALTERS SAME 

€, THIOKOL CHEMICAL CORP. BULLPUP THIOKOL CHEMICAL CORP. 2 ENGINE 

. RULLPUP B 2 SAME 


BRISTOL» PAs wI6-9150 BRISTOL» PAs WI6-9150 


HUNTER BRISTOL DIVe FUSING & DESTRUCT DEV. 
& GSE SYSTEMS 
BRISTOL» PAs 


WI6-9150 


MINUTEMAN UTAH DIVe 2 1ST STGe ENGINE 
MACE 2 BOOSTER 
BOMARC BRIGHAM CITY» UTAH ALT-7111 2 SAME 
; PERSHING REDSTONE DIVe 2 ENGINE 
oA: NIKE-ZEUS 2 SAME 
; X-17 HUNTSVILLEs ALA, JE6-4411 2 SAME 
LITTLE JOE SAME 2 SAME 
i FALCON SAME 2 SAME 
t scout SAME 2 SAME 
SAME 2 LARGE BOOSTERS FOR NASA 


SUBROC ELKTON DIV. 2 ENGINE 
LITTLE JOE 2 SAME 
FALCON ELKTON» MDe 1100 2 SAME 
MERCURY SAME 2 RETRO ROCKETS 
: SAME 2 SPHERICAL ROCKET 
) RECRUIT SAME 2 ENGINE 
seal t xX-17 SAME 2 SAME 
x-15 REACTION MOTORS DIVe 2 XLRIO ENGINE 
: 2 TURBO=ROCKETS 
DENVILLE® Ne Je OA7=-7000 2 ION ENGINE RES.» 
: SAME 2 HI-ENERGY FUELS 
t SAME 2 COMPONENTS 
F FALCON LONGHORN DIV. 2 ENGINE 
wi SERGEANT 2 SAME 
PERSHING 2 MARSHALL» TEXAS WE5-5211 2 SAME 
eo NIKE HERCULES SAME 2 SUSTAINER 
ee LACROSSE SAME 2 ENGINE 
— HONEST JOHN SAME 2 SAME 


TOPPER MANUFACTURING COs INCe TOPPER MFG COs INCe 813 POTTED FUZE Fe DAVIDSON Ne BELLORE Je STANLEY 
Fe 84-56 PARSONS ALVD. ATLAS 84-56 PARSONS BLVD. A 3 FOAM CIRCUITS SAME SAME SAME 
x JAMAICA 324 NEW YORK AX7-5742 BDISCOVERER JAMAICA 325 Ne Yo AX7-5742 Al HEAT BARRIER SAME SAME SAME 


Ce We TORNGREN COe INCe POLARIS Ce We TORNGREN COe B 1 POWER SPINNING Je VERGARI Me FONZO WMs DECAIN 
° 236 PEARL ST. DISCOVERER 236 PEARL STe Al SAME SAME SAME SAME 
SOMERVILLE 459 MASSe M06-3250 §x-15 SOMERVILLE 455 MASSe MO06=-3250 A 2 SAME SAME SAME SAME 


TOWNSEND CO«e-CHERRY RIVET DIVe TOWNSEND CO.-CHERRY RIVET DIVe 


BLINO RIVETSGLOCKBOLTS Me KETCHUM Fe FEARMAN Re HERNDON 


SANTA ANAs CALIFs KI5-5511 


SANTA ANAs CALIF. K15-5511 


TRAIDO CORP. TRAID CORP. c 5 PHOTO. INSTR. SYSTEM Re KING He FREEMAN Ae DEMARCO 
17136 VENTURA BLVD. PO BOX 648 17136 VENTURA BLVDe BOX 648 
ENCINO» CALIF es TR3-3373 ENCINOs CALIF es TR3-3373 


TRAILMOBILE INC. NIKE TRAILMOBILE INC. Cc 4 ANTENNA TRAILERS 
31ST & TOBERTSON AVE. 31ST & ROBERTSON 
CINCINNATI 99 OHIO RE1=-2323 CINCINNATI 9s OHIO 


We FRENCH 


RE102323 


LACROSSE TANK PLANT i & CONTAINER 
1675 Es FLORIDA 
SPRINGFIELD 25 MOe 


De SWINNEY 


UN6-3534 


TRANSFORMER DESIGN INC. TITAN TRANSFORMER DESIGN INC. rs 3 TRANSFORMERS KNOPOW LESGOLD Re LESGOLOD 
™ 7377 N T6TH STe MACE 7377 N 76TH STe a 3 SAME SAME SAME SAME 

e MILWe 235 WIS FL3-8017 BTHOR MilWe 236 WISe FL3-8Q17 A 3 SAME SAME SAME SAME 
4 NIKE HERCULES SAME o 3 SAME SAME SAME SAME 


* Code for Approximate Contract Dollar Value ** Product Class 


A—$10,000—$ 50,000 C—$100,000—$500,000 £—$1 —$10 million G—$25—$50 million !—$75 —$100 million K—Over $250 million 1—Airframe 3—Guidance 5—Instruments 
B — $50,000 — $100,000 D—$500,000—$1 million F—$10—$25 million H—$50—$75 million J—$100—$250 million 2—Propulsion 4—GSE 
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Contractors’ Directo 


NAME OF EACH PROJECT HEAD 
CONTRACTOR PROJECT PLANT as poner cea PRODUCT/SERVICE 


CLASS** ENGINEERING PRODUCTION PROCUREMENT 


TURCO PRODUCTS INCe ATLAS CHEM-MILL DIVISION 61 ETCHANTS & MASKANTS 
24699 SOUTH MAIN TITAN 24600 SOUTH MAIN 81 SAME 
WILMINGTON» CALIF. TES-8211 SATURN WILMINGTON» CALIF es TE5-6211 8 1 SAME 

MINUTEMAN Same 81 SAME 

HAWK SAME B81 SAME 


TwIN COACH CO. TITAN TWIN COACH CO. c & GROUND HANDLING EQUIP Je MATTISON Se SMITH Re CONDON 
P. O« BOX 2507 MINUTEMAN Pe Oc BOX 2507 Cc 6 SAME Same SAME SAME 
BUFFALOs Ne Yeo NF2-5150 BHAwK BUFFALOs Ne Yo NF2=5150 D 4 ELECTRONIC CONSOLES SAME SAME SAME 

DYNASOAR SAME Al HEAT EXCHANGER SAME SAME SAME 


Rowan’ 


cave METAL BOND ASSYSe SAME 


SAME 


UNI=FLEX MFGsGENGINEERING INC TITAN NI-FLEX MFG & ENGe INCe & EXPANSION JOINTS Me ALSAKER Me ALSAKER Be MOORE 

$545 EAST SLAUSON ATLAS 5545 E. SLAUSON @ PLASTIC BELLC SAME SAME SAME 

LOS ANGELES 22+ CALIFOVS-8070 BATLAS LOS ANGELES 225 CALIF.OV5-8070 & EXHAUST APPLTANCES SAME SAME SAME 
SAME & CRYOGENIC EXP JOINTS SAME 


SAME SAME 


ULTRA ELECTROFORMING & MFG CO ILTRA ELECTROFORMINGGEMFGe COe A § ELECTRO FORMING Ee CARTER 
110 CEDAR ave. 110 CEDAR AVE. 


PITMAN, 


Ne Je LU9-7666 PITMANs Ne Je LU9-7666 


CRANE & SHOVEL 


UNIT CORP. TITAN 1 NIT CRANE & SHOVEL CORP. 
6611 We RUONHAM ST, BOMARC 6411 We BURNHAM ST. i) “ E 
MILWAUKEE 195 WIS. wIS-8840 MILWAUKEE 195 wWISe M15=-8840 


HANDLING CRANE 


RUETER ELLINGSON 
SAME SAME SAME 


UNITED AIRCRAFT CORP. MINUTEMAN HAMILTON STANDARD 4 RED INSTRUMENT COOLING We ALFORD He ROURKE Re FOWLER 
400 MAIN ST. TITAN & HEATING-COCLING UNIT SAME SAME SAME 
EAST HARTFORD @+ CONNJAB-48611 BGaR-9 WINDSOR LOCKS» CONNe NA3-1621 & COOLING CART SAME SAME SAME 


SIKORSKY AIRCRAFT DV. o1 AIRFRAME PARTS Ae SPERBER 8. 
SAME SAME 
SAME 


SPARROW 


CENTAUR © & Ww FLORIDA © & D CENTER ? UPPER STAGE £ 


SATURN Pe Os BOX 2691 2 SAME 
WEST PCAL™ ArH, FLA, JAR—681) 


INITED ATRORAFT NITED AIRCRAFT PRODUCTS INCe C 2 ENGINE O1 COOLER Je WUNDER Le TREW 
1116 ROLANDER Ave, HOUND DOG 1116 BOLANDER AVE. A 2 HEAT EXCHANGER SAME SAME 
PAYTONs OHIO DAYTON» OH! BA4-38461 A 2 OTL TANK SAME SAME 


UNITED CONTROL CORP. BOMARC NITED CONTROL CORP, 


c 3 MAGNETIC AMPLIFIER Je LOZINE Ke SMITH Me LAVILLE 
#540 UNION. BAY PL, SOmaegc 4540 UNION BAY PL, c 5 TRANSFER SwITCH Ge WINGARD SAME SAME 
SEATTLE So WASH. AS-0700 Barcas SEATTLE Se WASHe LA5=9200 C 5 SAME ROUTLEDGE SAME SAME 

THOR SAME E 4 PROPELLANT LOADING COMPUTER MITCHELL 
THOR Same C 5 LOX LEVEL SWITCHES DATTILO 
MINUTEMAN cave - & TEMP. CONTROL LIMBERG 
POLARIS Save 8 s SAME 


KNIGHT 


PERSHING AME 


a + SAME Ce JENSEN 
TITAN Same 8 5 TRANSFORMER-RECTIFIER Je JOHNSON 
TITAN SAME A & LOX LEVEL SYSTEM Re WUNDERMAN 
SATURN ave A 5 PROPELLANT LEVEL INDe Je DATTILO 
SIDEWINDE®? Same A 5 LAUNCH ZONE COMPUTER Ge MITCHELL 


UNITED FLECTRI ONTROLS COs NITED ELECTRIC CONTROLS CO TEMP, PR 
8S SCHOOL ST. @S SCHOOL ST 
WATERTOWN 725 MASS 


e VACUUM CONTROLS 


* wA6-1000 WATERTOWN 72% “ASS.  WA6-1009 


\ E NITED MFG. > & GENe LOAD BANK SULLIVAN Ee MCHUGH Ce REDMOND 

#1 HAIG ST. TITAN 41 HAIG STe ? A & PORT. HYDe CART Fe HORVATH SAME SAME 

HAMDEN lé&s CONNes "8-449! BHawre HAMNEN las CONN, CHA-4491 A & ELECTRONIC COOLANT UNIT Ce JOHNSON SAME SAME 
SNARE SAME A & GENe LOAD BANK Ge SULLIVAN SAME SAME 


UNITEK CORP. WwELDMATIC 
950 ROYAL OAKS ORIVE 950 ROYAL OAKS DR 
MONROVIAs CALIFORNIA £L9~8361 MONROVIA®s CALIF. 


PRECISION WELDING 


EL9-8361 


INTVERSAL=-CYCLOPS 


STEFL 


CORP. BPOLaRis NIVERSAL=CYCLOPS STEEL CORP. MOLY FORGING ALLOY 
STATION ST. DYNASOA® STATION STe 1 MOLY ALLOY SHEET - 
BRINDGEVILLEs PA. cA1-8000 FPLuto BRIDGEVILLEs PAs CA1-8000 2 MOLY ALLOY PLATE 

ANEL /AE AME 2 CB ALLOY CONVERSION 

STAURON Same 2 MO ALLOY SHEET 

BOMARC ave 2 SAME 

MINUTEMAN ame 2 W-MO ALLOY RINGS 


MERCURY SAME 1 MO ALLOY SHEET 


PERSHING same 2 HIGH STRENGTH STEEL 
POLARIS SAME 2 Same 

MINUTEMAN SAME 2 SAME 

arTcas cawe > HIGH TEMP METAL 
TITAN Save 2 SAME 

anwarc cave > SAME 


x-15 awe HIGH TEMP METAL 
DYNASOAS Same 1 SAME 
MERCURY AME 1 SAME 
HOUND DOG came 2 SAME 


UNTVERSAL MANUFACTURING CO. TALOS NIVESSAL MFG. 


CO- MACHINING 
1168 GROVE ST. HAwe 1168 GROVE ST. SAME 
TRVINGTON lle Ne Je £S4-9800 ENIKE-ZEUS IRVINGTON lle Ne Je ES4-9600 SAME 


UNTVERSAL TOROID COIL wWOG IAC .BNEMOS UNTVERS&L TORCID COIL WOG INC. TOROIDAL COMPONENTS 
171 COIT ST. Hawke 171 COIT STREET SAME 
IRVINGTON Ils Ne Je £ES4-9800 ENIKE-ZEUS IRVINGTON lle Ne Jeo ES4-9800 SAME 


UNITED STATES FORGECRAFT 


CORP. 


NITED STATES FORGECRAFT CORP. 


MISSILE RECOVERY FITTINGS Ee DAVIS Ce COPELAND We DANIELS 


FORT SMITH, ARKANSAS, SU2-7269 FORT SMITH» ARKANSAS 


SU2-7269 
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CONTRACTOR 


VALCOR ENGINEERING CORP, 
365 CARNEGIE AVF. 


KENILWORTH» Ne Je CH5-1665 


VAPOR HEATING CORP. 
80 FAST JACKSON BLVD. 


CHICAGO 4s ILLe WA2-5160 


VIDEO INSTRUMENTS COs INCe 
3002 PENNSYLVANIA AVE. 
SANTA MONICAs CALIF se EX3-12466 


VIDYA INC. 
2626 HANOVER ST. 


PALO ALTOs CALIFe DA1=-2655 


VIRGINIA ELECTRONICS COs INCe 
$205 RIVER ROAD 
WASHINGTON 16s De Ce 014-6680 


WALD RESEARCH INC. 
79 FRANKLIN TURNPIKE 


MAHWAH. NEW JERSEY LA9-2800 


WALLINGFORD STEEL COs 
VALLEY ST. 


WALLINGFORD» CONNes C09-3361 


WALTHAM ELECTRONICS CORP. 
751 MAIN ST. 


WALTHAM 54,5 MASS~e Tw4-7810 


WANG LABORATORIES INC. 
12 HURON DRIVE 


MATICK, MASS. OL 43-3910 
WASTE KING CORP. 
3300 Es SOTH ST. 
VERNON» CALIF. LU3-6161 


WAUGH ENGINEERING CO. 
7R42 BURNET AVE. 


VAN NUYS» CALIFe $T2-1710 
THE WEATHERHEAD CO. 

300 E 131ST STe 

CLEVELAND 8+ OHIO GL1-5200 


WEINSCHEL ENGINEERING CO. INC 
10503 METROPOLITAN AVE. 
KENSINGTON, MD. L04-0121 


PROJECT 


PLANT 


NIKE HERCULES VALCOR ENGINEERING CORP. 


FIRE BEE 
JUPITER 
REDSTONE 
MERCURY 
TITAN 
x-15 


HOUND DOG 
ATLAS 
DYNASOAR 
QUAIL 
ADVENT 


JUPITER 
REDSTONE 
TITAN 
MINUTEMAN 
THOR 
PERSHING 


MINUTEMAN 
TITAN 
ROVER 
ATLAS 
POLARIS 
SATURN 


COURTER 
SAMOS 
MINUTEMAN 
DISCOVERER 


MERCURY 
DYNASOR 


DYNASOAR 


TITAN 
ATLAS 
THOR 

NIKE ZEUS 
SKYBOLT 
BOMARC 
POLARIS 


ATLAS 
BOMARC 
BULLPUP 
HOUND DOG 
MACE 
MERCURY 
MINUTEMAN 


POLARIS 
SATURN 
SNARK 
TALOS 
TERRIER 
THOR 
TITAN 


ATLAS 
BOMARC 
DYNA SOAR 
HOUND DOG 
POLARIS 
MINUTEMAN 


BOMARC 
MINUTEMEN 
DYNASOAR 
HAWK 
MERCURY 
POLARIS 


* Code for Approximate Contract Dollar Value 


A—$10,000—$ 50,000 C—$100,000— $500,000 £—$1 —$10 million G—$2S—$50 million 


365 CARNEGIE AVE. 
KENILWORTHs Ne Jeo 
SAME 
SAME 
SAME 
SAME 


CH5=-1665 


SAME 
SAME 
SAME 
SAME 
SAME 


VAP-AIR DIV. 
6444 WEST HOWARD ST. 
CHICAGO 48+ IiLe 
SAME 
SAME 
SAME 


NE1-9200 


VIDEO INSTRUMENTS CO. 
3002 PENNSYLVANIA AVE. 
SANTA MONICA» CALIF 

save 

SAME 

SAME 


INCe 


ExX3-12464 


VIDYAs INCe 

2626 HANOVER ST. 

PALO ALTO» CALIFe 
SAME 


DA1-2455 


VIRGINIA ELECTRONICS COs INCe 
5205 RIVER ROAD 


WASHINGTON 16+ De Ce OL4-6680 
WALD RESEARCH INC. 
79 FRANKLIN TURNPIKE 
MAHWAH»s Ne Je LA9-2800 
SAME 
SAME 
SAME 
WALLINGFORD STEEL CO. 
VALLEY ST. 
WALLINGFORD» CONNs C09-3361 


WALTHAM ELECTRONICS CORP. 
751 MAIN ST. 
WALTHAM 54» MASSe 


WANG LABORATORIES INCe 
12 HURON DRIVE 
NATICK, MASS. 

SAME 

SAME 


OL3-3910 


TECHNICAL PRODUCTS Div. 
5550 HARBOR ST. 
LOS ANGELES 225 CALIF.RA3-9601 


WAUGH ENGINEERING CO. 
7842 BURNET AVE. 
VAN NUYS» CALIFes 

SAME 

SAME 

SAME 

SAME 


$T2-1710 


SPECIAL PRODUCTS DIVe 
300 Es 131ST ST. 
CLEVELAND» OHIO 

SAME 

SAME 

SAME 

SAME 


GL1-5200 


SAME 
SAME 
Same 
SAME 
SAME 
SAME 
SAME 


WESTERN Dlv. 
1736 STANDARD AVE. 
GLENDALEs CALIF. 
SAME 
SAME 
SAME 


CH5-6975 


WEINSCHEL ENGINEERING COs INC. 
10503 METROPOLITAN AVE. 
KENSINGTON» MD. LO4-0121 

SAME 

SAME 

SAME ¥ 
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SOLENOID VALVES 
SAME 
SAME 
SAME 
SAME 
SAME 
SAME 


SAME 
SAME 
SAME 
SAME 
Same 


TEMP. CONTROLS 
SAME 

TEMP. CONTs GUIDEs 
SAME 

TEMP. CONTROLS 
SAME 


REGULATED POWER 
SUPPLIES AND DC 
AMPLIFIERS 


THERMODYNAMICS 

SAME 
ANALYTICAL-EXPERIMENTAL 
RESEARCH 


PROGRAMMING SYSTEMS 


LIQUID OXse TANK PURGER 
LIQUID OX. SAMPLER 
ANTENNA DRIVE SYSTEM 
SURVIVAL EQUIP 


RADIATION STUDIES 
MISSILE HANDLING DOLLIE. 


15-7 MO FOIL 
RENE 41 FOIL STRIP 
RENE 41 STRIP & FOIL 


TELEMETRY TEST EQUIP. 


DIGITIZE BAROMETER 

CLOUD HEIGHT RECORDER 
SEM@T-aUTOmMATIC TELECODE 
CARD PUNCH DATA SYS. 
DATA ACCUMUL TRANSCRIBER 


“ACH 5 AIR DATA PROBE 
AIR DATA PROBE 


FLOW SENSORSGFREG CONVERTERS 


SAME 
SAME 
SAME 
SAME 
SAME 
SAME 


FUEL HYORGPNEU COMPONENTS 
Same 
SAME 
Same 
SAME 
SAME 
SAME 


SAME 
SAME 
SAME 
SAME 
SAME 
SAME 
SAME 


SAME 
SAME 
SAME 
SAME 
SAME 
SAME 


INSTRUMENTS 

SAME 

SAME 

SAME 
INSTRUMENTS & DEVICES 
INSTRUMENTS 


1—$75 —$100 million K—Over $250 million 


B — $50,000 — $100,000 D—$500,000—$1 million F—$10—$25 million H—350—$75 million J—$100—$250 million 
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Contractors’ Directo 


NAME OF EACH PROJECT HEAD 


ENGINEERING PRODUCTION PROCUREMENT 


LAMASTRA SILVERMAN Ae PIAS 
KELLY PELLINGTON SAME 
SAME SILVERMAN SAME 
SAME SAME SAME 
GEITTER PELLINGTON SAME 
LAMASTRA PELLINGTON SAME 
SAME SAME SAME 
GEITTER Same SAME 
KELLY SILVERMAN SAME 
SAME PELLINGTON SAME 
LAMASTRA SAME SAME 
QUAIL SAME SAME 
We PARKS He SELHORST Re CURRER 
SAME SAME SAME 
SAME SAME SAME 
SAME SAME SAME 
SAME SAME SAME 
SAME SAME SAME 
Ge YOUNG Re COBERY Re BROMMER 
SAME SAME SAME 
SAME SAME SAME 
Me RUBESIN Ge KUCERA 
SAME SAME 
SAME SAME 
Je NIELSEN 
Ke VINDLER He WHOLERS Ee HINTZ 
Je MORRISS SAME SAME 
Ke VINOLER SAME SAME 
We MALK SAME SAME 
Be WALD SAME SAME 
We MALK SAME SAME 
Je WILTON He STEVENS De Ne WILLIAMS 
SAME SAME SAME 
SAME SAME SAME 
Ge CLUE 
SAME 
Same 
SAME 
SAME 
EF. HOWARD 
Ae SCHNEIDER 
Le COURTOT Je WEATHERHEAD D. LEUTZ 
SAME SAME SAME 
SAME SAME SAME 
SAME SAME SAME 
SAME SAME SAME 
SAME SAME SAME 
SAME SAME SAME 
SAME SAME SAME 
SAME SAME SAME 
SAME SAME SAME 
SAME Same SAME 
SAME SAME SAME 
SAME SAME SAME 
SAME SAME SAME 
Fe ALLIN Ge SHIER Ge SHIER 
SAME SAME SAME 
SAME SAME SAME 
SAME SAME SAME 
SAME SAME SAME 
SAME SAME SAME 
Ae HEORICH He NORMAN Re WATTS 
SAME SAME SAME 
SAME SAME SAME 
SAME SAME SAME 
SAME SAME SAME 
SAME SAME SAME 
** Product Class 
1—Airframe 3—Guidance 5 — Instruments 
2—Propulsion 4—GSE 
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. Contractors’ Directo 


CONTRACTOR 


WESTERN ELECTRIC COs INCe 
195 PROADWAY 


NEW YORK 7, Ne Yo wO4-2100 


WESTERN SKY INDUSTRIES 
21301 CLOUD way 


“ : HAYWARD, CALIF. JET-1334 


WESTINGHOUSE ELECTRIC CoRP, 
HAMPTONS So Co Ha 2311 
WESTGATE LABORATORY INC, 


506 S HIGH ST. 
VELLOW SPRINGS» OHIO ROT-7375 


P WESTWARD ENG & FABS. CO. 
renee 7747 Es ROSECRANS AVE. 
; PARAMOUNTs CALIF. ME4-2013 


WHIRLPOOL CORPORATION 


STe JOSEPH. MICH. 


WYLE MFGe CORP. 
133 CENTER ST. 


EL SEGUNDO, CALIF. EA2-0659 


WYMAN GORDON CO. 
105 MADISON ST. 


WORCHESTER, MASS. PL6-5111 


YARDNEY ELECTRIC CORP. 
40-5 LEONARD STe 


Ne Yo 13s Ne Yo w06-3100 


ZALLEA BROTHERS 
TAYLOR & LOCUST STS- 
WILMINGTON 995 DELs OL4-2607 


ZEP AERO 
113 SHELNON ST. 


ELSFGUNDOs CALIF. SP2-14621 


x 


PROJECT 


NIKE HERCULES 
IMPR HERCULES 
IMPR HERCULES 


TITAN 162 
ATLAS 
SATURN 
NIKE-ZEUS 
POLARIS 


DAVY CROCKETT 


MINUTEMAN 
POLARIS 
POLARIS 
SKYBOLT 


Rom~aRC 
BULLPUP 
HAWK 
HOUND DOG 
LA CROSSE 
MACE 
MINUTEMAN 


NIKE HERCULES 
POLARIS 
SERGEANT 
TARTAR 

TITAN 
PERSHING 
HONEST JOHN 


WHITE LANCE 
EAGLE 

QUAIL 

Samos 
SKYBOLT 
DYNA-SOAR 
TALOS 


TITAN 
POLARIS 
ATLAS 
THOR 
BOMARC 
AFRORFE 
SNARK 


* Code for Approximate Contract Dollar Value 
A—$10,000—$ 50,000 C—$100,000—$500,000 £—$1 —$10 million G—$25—$50 million |—$75 —3100 million K—Over $250 million 


B — $50,000 — $100,000 D—$500,000—S$1 million F—$10—$25 million H—$50—$75 million 


WESTERN ELECTRIC COs INCe 
204 GRAHAM-HOPEDALE 
BURLINGTONs Ne Co 


WESTERN SKY INDUSTRIES 
21301 CLOUD way 


HAYWARD» CALIF. JE7-1334 


MICARTA DIV. 


HAMPTON» Se Ceo 


WESTGATE LABORATORY» INC. 
506 Se HIGH ST. 
YELLOW SPRINGS» OHIO RO7-7375 


CAPITAL WELDINGEMFG. COs INC. 
7747 Es ROSECRANS AVEs 
PARAMOUNT» CALIF. 

SAME 

SAME 


ME4=-2013 


WHIRLPOOL CORPORATION 
225 We MORGAN AVENUE 


EVANSVILLE 7+ INDe HAG-7741 


WYLE MFG. CORP. 

133 CENTER ST. 

EL SEGUNDO. CALIF. 
Same 


EA2-0659 


FASTERN DIV. 
105 MADISON ST. 
WORCHESTERs MASSe 

SAME 

SAME 

SAME 

SAME 


PL6-5111 


SAME 
SAME 
SAME 
Same 
SAME 
SAME 
SAME 


SAME 
SAME 
SAME 
SAME 
SAME 
Same 
SAME 


YARDNEY ELECTRIC CORP. 
40-50 LEONARD ST. 
Ne Yo 130 Ne Yo 

SAME 

SAME 

came 

SAME 


w06-3100 


ZALLEA BROTHERS 
TAYLOR & LOCUST STS. 


WILMINGTON 99% DEL. 014-2407 


ZEP AERO 

109 SHELDON STREET 
EL SEGUNDOs CALIFe SP2-1421 
ZEP AERO 

2120 SOs PLATTE RIVER DR. 
DENVERs COLO. PE3-0677 


ZEP AERO 

2926 RIVER VIEW DR. 
SPOKANEs WASH. Fag-8891 
ZEP AERO 

3118 LAKESHORE DR. 


MOSES LAKEs WASH. RO5-6708 


PRODUCT 


CLASS** PRODUCT/SERVICE 


PRODUCTION ENGINEERING 
R60 
FIFLD MANUALS 


STAND-OFF FASTENERS 


NYLON FLIP-GROMMETS 


HEAT SHIELD FABRICATION 


RESEARCH 


NAME OF EACH PROJECT HEAD 
ENGINEERING PRODUCTION PROCUREMENT 


BESHERER HENDERSON Ce ZARTMAN 
SAME SAME SAME 


SAME SAME SAME 


LUNDGREN DOUGLASS 
SAME SAME 


MCCLURE THOMPSON 


SCHROEER BLACKMAN 


FILTERS HEAT EXCH CRYO VESSLS Re WENDLENNER ALYEA Ce DAVIS 


SAME 
SAME 
SAME 
SAME 


REAR BODIES 
ROCKET ENGINE PARTS 
R 6 DO VEHICLE 


ENVIRONMENTAL TEST EQUIP. 
SAME 

VIBRATION SIMULATING EQUIP. 
SAME 


STRUCTURALGEPROPULSION FORGING We BARLOW 


SAME 
Same 
SAME 
SAME 
SAME 
SAME 


SAME 
SAME 
SAME 
SAME 
SAME 
SAME 
SAME 


SAME 
SAME 
SAME 
Same 
SAME 
Same 
SAME 


BATTERIES 
Same 
SAME 
SAME 
Same 
SAME 
SAME 


EXPANSION JOINTS 


COMPONENTS CLEAN ASSY TEST 
SAME 


COMPONENTS CLEAN ASSY TEST 
SAME 


PROPELLANT LOADING SYS 


PROPELLANT LOADING SYS 


J—$100 — $250 million 


Aircraft & Missiles « 


SAME SAME SAME 
SAME SAME SAME 
SAME SAME SAME 
SAME SAME SAME 


PEARSON BISCHOFF BLESCH 
SAME SAME SAME 
SANE SAME SAME 


Ce LEE FLYNN BOWDRE 
SAME SAME SAME 

He BARTHOLOPEW VAN-CAMP SAME 
SAME SAME SAME 


HUTCHINSON ANDERSON 
SAME SAME SAME 
SAME Same Same 
SAME SAME SAME 
SAME SAME SAME 
SAME SAME SAME 
SAME SAME SAME 


SAME SAME SAME 
SAME SAME SAME 
SAME SAME SAME 
SAME SAME SAME 
SAME SAME SAME 
SAME SAME SAME 
SAME SAME SAME 


SAME SAME SAME 
SAME SAME SAME 
SAME SAME SAME 
SAME SAME SAME 
SAME SAME SAME 
SAME SAME SAME 
SAME SAME SAME 


Ae BERCHIELLI Be LISSIM 
SAME SAME 
SAME SAME 
SAME SAME 
SAME SAME 
SAME SAME 
SAME SAME 


Es WILSON MURRAY 
SAME SAME 


TAMILLOW 
SAME 


OBRIEN 


GASSER 


** Product Class 


1—Airframe 3—Guidance 5—Instruments 
2—Propulsion 4—GSE 
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THIRD ANNUAL 


Space Age Chronicle 


A list of significant events 
in missilry and astronautics 
during the calendar year 1960 


Jan. 6: Atlas ICBM fired 5550 miles 
—first 1960 shot. 

Jan. 7: Polaris fired successfully 900 
miles. 

Jan. 14: President Eisenhower notifies 
Congress of Saturn shift to NASA 
management, orders Saturn speed-up. 
Russia claims a “fantastic new wea- 
pon.” 

Jan. 16: Shotput II launched from 
Wallops Island, Va. Its 100 ft mylar 
sphere is used to study wind cur- 
rents in upper atmosphere and for 
bouncing back radio signals. 

Jan. 20: U.S.S.R. fires test rocket 
7766 miles into test area 1100 miles 
southwest of Hawaii. Claims landing 
1.24 miles from target. 

Jan. 21: Miss Sam, 7% Ib monkey, 
rides 48,900 ft high in test of Mercury 
escape system. Capsule was boosted 
by Little Joe rocket. Miss Sam sur- 
vives air loads of 1000 psi. 

Jan. 23: X-15 powered flight reaches 
60,000 ft, 1300 mph. 

Jan. 25: Hawk intercepts and destroys 
Honest John after latter hits peak 
of trajectory 10 miles from launch 
site. 

Jan. 26: “Skyhook” gondola with 800 
lb film pack cut loose when balloon 
goes off course 22 miles up. De- 
stroyer picks it up in Eastern Carib- 
bean. 

Jan. 27: Polaris carries dummy war- 
head to target 900 miles down the 
Atlantic Missile Range. 

Jan. 27: Gondola with 800 lb film 
pack cut loose when balloon goes off 
course 22 miles up. Destroyer picks 
it up in Eastern Caribbean. 

Jan 27: Titan dies on launching pad 
in third attempt to launch with com- 
plete second stage. 

Feb. 2: Titan makes successful flight 
with functioning second stage; shot 
is not aimed at full 6000 mile range. 
Feb. 3: Army test fires Nike Zeus 
booster and sustainer motor in new 
1600 sq mi safety area at White 
Sands. 

Feb. 4: Jupiter. test phase at Cana- 
veral ends with successful 1500 mile 
flight. Polaris launched successfully 


for 900 mile flight. 
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Feb. 4: Radar signals bounced off 
sun’s corona from transmitter at 
Stanford University; “echo” received. 
Feb. 11: Second X-15 reaches 80,000 
ft, Mach 2. 

Feb. 24: Titan carries data capsule 
5000 miles into South Atlantic. 

Feb. 25: Two-stage Pershing makes 
first flight from Canaveral. As was 


planned, only first stage fires for 
20-mile test. 

Feb. 27: First attempt to launch 
Midas satellite fails when second 


stage fails to separate. 

March 5: Operational Atlas blows up 
on launch pad during fuel transfer 
training exercise. 

March 5: Seventh straight failure for 
Bomare B. 

March 7: Atlas fired 6300 miles first 
time with all-inertial guidance sys- 
tem. ‘Titan fired with radio-inertial 
guidance, falls short because of sec- 
ond stage failure. 

March 11: Pioneer V fired into solar 
orbit between orbits. of earth and 
Venus. Three stage Thor- Able 
launches vehicle. 

March 15: Redstone ejects TV cap- 
sule, which transmits missile-impact 
pictures 75 miles. 

March 17: X-15 No. 2 in sixth test 
goes to 50,000 ft. 

March 22: Titan goes 5000 miles 
second time. 

March 23: Juno II fails to orbit Ex- 
plorer. 

March 27: Polaris begins launchings 
to test ignition, guidance. 

April 1: Tiros I orbited. This first 
TV weather satellite begins trans- 
mitting pictures of cloud cover. 
April 13: Transit I navigational sa- 
tellite orbited by Thor-Able-Star with 
start-stop ability. 

April 14: Navy fires Polaris from 
underwater launch tube; first stage 
engine drives missile to 1800 ft in 
successful transition from underwater 
launch to powered flight. 

April 15: Discoverer XI orbited by 
Thor-Agena A. Malfunction prevents 
return, recovery. 

April 20: Pershing launched on suc- 
cessful 30 mile test flight. 


April 21: Titan advanced model goes 
5000 miles over Atlantic Missile 
Range. Complete two-stage opera- 
tion. 

April 28: Army fires test model of 
Nike Zeus at White Sands. First 
test of new underground launching 
cell. 

April 28: Portions of B-58 test plane, 
missing since April 22, found in 
Great Salt Lake. 

May 13: Project Echo passive-com- 
munications sphere fails to orbit. 
Failure in first use of Delta three- 
stage rocket. 

May 15: Russia orbits 4%-ton satel- 
lite containing a “dummy spaceman.” 
May 20: Atlas fired more than 9000 
miles from Canaveral. 

May 24: Midas orbited from Cape 
Canaveral. 

May 27: Titan makes fifth 5000 mile 
flight. 

May 27: Nike Zeus test model fired. 
June 8: X-15 explodes during ground 
run-up test. 

June 8: X-15 explodes on ground dur- 
ing test. New XLR-99 engine un- 
damaged. Ammonia or hydrogen per- 
oxide tank believed the cause. 

June 9: Pershing firing a “complete 
success.” Dummy second stage. 

June 10: Army announces first de- 
struction of one guided missile by 
another — Nike Hercules destroys 
Corporal. 

June 15: Saturn booster tested in full 
duration firing—122 sec. 

June 22: Two satellites orbited at 
once by Thor-Able Star. One is 
Transit IIA navigational satellite; 
other measures solar radiation. Tran- 
sit is 3 ft diam, weighs 223 lb. It 
was connected to 20 inch, 42 lb. radi- 
ation satellite by cable, clamp and 
explosive bolts. Separation came 
shortly after orbiting began. 

June 24: Titan makes 5000 mile fiight 
down Atlantic Missile Range. 

July 1: Tiros I photo data interroga- 
tion announced ceased by NASA 
after transmitting 22,952 picture 
frames since Apr 1 launch. Titan J 
model blown up _ deliberately in 
maiden firing. Scout 4-stage vehicle 
launched for first time. Complete 
telemetry data obtained during opera- 
tion of first 3 stages; flight termi- 
nated by range safety officer prior to 
ignition of 4th stage. 

July 13: Mistram missile trajectory 
measurement system announced un- 
der development for AF by General 
Electric. 

July 18: Navy cancelled Corvus mis- 
sile after spending over $80 million 
on project. 

July 20: 2 Polaris missiles success- 
fully fired from sub George Washing- 
ton. Hit target 1,150 mi down At- 
lantic Missile Range. 
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July 28: NASA disclosed space proj- 
ects beyond Mercury & Dyna-Soar: 
Apollo, Surveyor, Mariner, Ranger & 
Voyager. 

July 29: First production model Mer- 
cury capsule fired from Canaveral in 
heat re-entry test. Failed when Atlas 
booster blew seconds after blast-off. 
July 30: 3rd Polaris successfully fired 
from George Washington to over 
1,000 nautical mi. 

Aug. 1: Navy fires 4th Polaris from 
submerged sub. Missile veers off 
course, blown up 47 sec. after launch. 
Aug. 2: Hound Dog hits target 500 
miles down Atlantic Missile Range 
after launching from B-52G. 

Aug. 2: Atlas firing checked on pad at 
Canaveral because of trouble in en- 
gine cut-off after ignition. Missile 
was slated to go 7000 miles. 

Aug. 3: Polaris fired from under- 
ground tube at Canaveral; goes over 
1100 miles down Atlantic Range. 
Aug. 4: X-15 flies 2150 mph—world 
speed record. 

Aug. 9: Atlas fired 7000 miles from 
Canaveral. 

Aug. 10: Discoverer XIII launched. 
Aug. 11: Discoverer’s 300-lb. instru- 
ment capsule makes successful re- 
entry. It is recovered north of Ha- 
waiian Islands. 

Aug. 12: Project Echo’s passive com- 
munications satellite successfully or- 
bited and reflects signals. 

Aug. 13: X-15 flown to record altitude 
of 131,000 ft. by AF Maj. Robert M. 
White. 

Aug. 18: Army attempted to launch 
Courier IA communications satellite. 
Unsuccessful: Thor-Able Star booster 
blew up 2% min. after launch. 

Aug. 18: Discoverer XIV successfully 
launched by AF. 

Aug. 19: Discoverer XIV capsule suc- 
cessfully recovered for first time in 
air by flying box cars. 

Aug. 24: Echo I starts encountering 
brief periods of darkness for first 
time since launch Aug. 12 ’60. Polaris 
made first blast-off from underwater 
under own power; fired from tube at 
Navy’s test facility, San Clemente 
Island. (Missile was previously shot 
from underwater by compressed air, 
then ignited in air.) 

Aug. 30: Titan fired successfully to 
5,000 mi. with dummy warhead. 
Aug. 31: AF fired first Tattletale 
probe: small radio transmitter went 
300 mi. into ionosphere to test new 
emergency communications system. 
Used Aerobee rocket. 

Sept. 10: X-15 flown to 80,000 ft., 
reaches 2100 mph. 

Sept. 13: Discoverer XV _ launched 
successfully. Capsule not recovered. 
Aeronautics & Astronautics Coordi- 
nating Board formed to coordinate 
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US military & civilian space pro- 
grams. 

Sept. 14: Nike-Hercules destroyed 
sister missile 19 mi. up. 

Sept. 19: Navy launched NERV Nu- 
clear Emulsion Recovery Vehicle with 
Argo D-8 booster. 83-lb. NERV cap- 
sule successfully recovered. This 1200- 
mile-high shot gives valuable data 
on Van Allen belts. 

Sept. 21: AF Blue Scout Jr fired for 
first time in HETS 609A program. 
Launched 32.8 lb. payload to 16,600 
mi. Radio contact lost 8 seconds be- 
fore 4th stage burnout. 

Sept. 28: Titan fired successfully to 
5,000 statute mi. into Atlantic with 
dummy warhead; Air Force report- 
edly trying for 10,000 mile shot. 
Oct. 1: First BMEWS. station at 
Thule, Greenland started operation. 
Oct. 4: Courier 18 launched success- 
fully by Thor-Able Star. Capable of 
recording 340,000 words in pass over 
ground station for later retransmis- 
sion. 4-stage Scout fired successfully 
for first time to 5,800 mi. 

Oct. 11: AF fails to launch Samos re- 
connaissance satellite. Atlas “E” 
makes initial flight. 

Oct. 13: Atlas fires miniature Mercury 
capsule 5000 miles, 650 miles high, 
with 3 mice, Sally, Amy, & Moe. All 
recovered alive. Attempt to turn off 
Explorer VII transmitters failed. 
Oct. 14: AEC announces testing 
ground-based radiation detector at 
Los Alamos, N. M. Device could lead 
to detection of nuclear explosions 
“hundreds of thousands” of miles in 
space. 

Oct. 19: KIWI-A3 experimental nu- 
clear rocket run for 15 min at full 
power by AEC at Nevada facility. 
Oct. 22: Courier IB ceases transmit- 
ting after 18 days’ operation. Had 
broadcast total of approx 35 hours, 
relayed 188 mill teletype words. 

Oct. 24: Titan fired 6,100 mi in 18th 
successful test since start of R&D 
program. Longest flight yet. 

Oct. 26: Agena B launched first time 
on Discoverer XVI. Unsuccessful: 
Agena B failed to separate from Thor 
booster. 

Nov. 1: NASA and AEC request pro- 
posals for Rover engine, eliminating 
preliminary design study phase; ad- 
vancing program by about 6 months. 
Nov. 3: Explorer VIII launched suc- 
cessfully by Juno II in ionosphere 
probe. 

Nov. 8: Little Joe vehicle launches 
Mercury capsule. Failure; no separa- 
tion. AF Blue Scout shot failed when 
2nd stage engine burned out too soon. 
Nov. 12: Discoverer XVII launched 
successfully by Thor-Agena B. Was 
2nd firing of Agena B; first success. 


Nov. 14: Discoverer XIII burns in 
Earth’s atmosphere. Discoverer XVII 
capsule successfully recovered in air 
after 31 passes around Earth. 

Nov. 15: X-15 flown successfully for 
first time with new XLR-99 engine by 
Scott Crossfield. Velocity reaches 
2,000 mph; Alt: 80,000 ft. Polaris be- 
comes operational; 16 deployed on nu- 
clear sub George Washington. 

Nov. 21: Mercury unmanned test shot 
with Redstone missile unsuccessful 
when escape mechanism fails for 2nd 
straight time. 

Nov. 23: Tyros II weather eye satel- 
lite launched by Thor-Delta. World’s 
first working space weatherman. 
Nov. 30: Transit IIIA navigation sat- 
ellite launched together with smaller 
satellite. Fails due to malfunction in 
Thor-Able Star booster. 

Dec. 3: Titan blows up in Vandenberg 
silo during fueling exercise. 

Dec. 6: X-15 makes 3rd flight with 
XLR-99 engine. 

Dec. 7: Discoverer XVIII “Sky 
Watch” satellite launched successfully 
by Thor-Agena B. Capsule contains 
human tissue and improved surveil- 
lance system. 

Dec. 10: Discoverer XVIII capsule 
successfully recovered at 14,000 ft by 
plane on first pass, after 48th orbit. 
Dec. 15: Atlas-Able VI rocket explodes 
over Cape Canaveral while attempt- 
ing to launch 388-lb “moonlet” in 
orbit around Moon, in Pioneer series. 
Was final shot in $35-million Atlas- 
Able lunar probe program. Next at- 
tempt to use Atlas-Agena B. 

Dec. 19: Mercury capsule launched on 
Redstone rocket from Cape Canaveral 
to northeast of Grand Bahama Island. 
Dec. 20: Discoverer XIX launched suc- 
cessfully carrying electronic gear for 
heat radiation measurement instead 
of usual recovery capsule. Mercury 
capsule recovered successfully by heli- 
copter after 135-mile journey into 
space, with recovery light still blink- 
ing; clock still functioning. Flight 
took 16 min. from Canaveral to 
Grand Bahama Island. Recovery ship 
Valley Forge returned capsule 19 
hours after launch. 

Dec. 22: Polaris successfully launched 
from nuclear sub Robert E. Lee sub- 
merged beneath Atlantic 30 mi off 
Cape Canaveral, in test exercises. 
Fired 1,300 mi down Atlantic range. 
Dec. 26: NASA announces successful 
firing of solid propellant rocket motor 
made by new “building block” method. 
3 separate pieces, each about % ton. 
Dec. 27: Explorer VIII Ionosphere di- 
rect measurement satellite stops 
transmitting. 

Dec. 30: Polaris nuclear sub Patrick 
Henry deployed in Atlantic with full 
load of Polaris missiles. 
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More force for the Air Force. Nose cones for Titan, Minuteman and Atlas... 
fire-control systems for SAC bombers. . . fixed and airborne radar systems . . . power 
for Air Force helicopters. These are among Avco’s contributions to America’s deterrent 
and retaliatory defense capabilities. Participating divisions: Avco-Everett Research 
Laboratory—investigating problems in gas dynamics and space technology; Electronics 
and Ordnance Division—communications, radar, infrared, electronic control systems, 
missile fuzing, classified ordnance; Lycoming—aircraft, marine and industrial power 
plants, missile subsystems; Nashville—aircraft and missile aluminum and stainless- 
steel structures; Research and Advanced Development Division—basic and applied 
research in electronics, physical sciences and engineering. 


ig ome” <li —_ 
aoe 4 ca 
. uot 4 
y Oe es oe _ | & 


AE | me 4 one ‘ — 


» WRITE AVYCO TODAY. 


UNUSUAL CAREER OPPORTUNITIES FOR QUALIFIED SCIENTISTS AND ENGINEERS .. 


AVCO CORPORATION, 750 THIRD AVENUE, NEW YORK 17, NEW YORK 
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Missile and ground-support applications are 
“naturals” for the unique qualities of silicone 
rubbér—heat resistance above 600°F, low- 
temperature flexibility to —150°F, good thermal 
conductivity, unexcelled ozone resistance and 
virtually unlimited life under normal conditions. 


Because it retains its excellent electrical prop- 
erties over a wide temperature range, G-E silicone 
rubber is also used for missile wire and cable 
insulation. Even when continuously exposed to 
direct flame, it forms a non-conducting ash which 
gives off no toxic fumes. 


Missile wiring harness — General Electric silicone rubber was chosen 
by Aerojet-General Corp. for the Titan’s propulsion system wiring 
harness. Breakouts and junctions are molded from G-E RTV (room 
temperature vulcanizing) silicone rubber; wiring is silicone insulated ; 
jacketing is high-strength G-E silicone rubber. Inset shows silicone 
rubber inserts in connectors. RTV is used in other missiles as a shock- 
absorbing encapsulant and potting material for electronic assemblies. 


200 tons of steel and concrete— Titan missile silo doors 
by American Machine & Foundry Co. use seals of G-E 
silicone rubber. AMF also used G-E silicone rubber 
door seals on the Titan’s ground support entry portals 
and radar silos. Silicone rubber can withstand the heat 
of rocket blast-off or possible atomic attack while re- 
maining stable in storage for long periods. 


Write for more information on G-E silicone rubber, briefly describing your 
application. Section BB334, Silicone Products Department, Waterford, New York. 
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THRUST f 
TERMINATION 


— k | se ’ | . Complete Missile & Space 
eax / B. Vehicle Ordnance Systems 
y Modular ee 


Bridgewire Systems* 


by McCormick Selph Associates offer: 


ma f : ‘ i” 1. Greater System Reliability 
— f d %& 2. Simplified Cabling Problems 
; ™& 3. Greater Design Flexibility 


Comparison of Exploding Bridgewire System Concepts 


CENTRAL XB 
POWER SUPPLY 


CABLING 


MISSILE 
DESTRUCT 


ORDNANCE 
COMPONENT 


MODULAR XBS 

CONSISTING OF 
POWER SUPPLY 
CABLING 
ORDNANCE 
COMPONENT 


COMPLEX CENTRAL XB XBS MODULAR SYSTEM CONCEPT 
POWER SUPPLY SYSTEM BY McCORMICK SELPH ASSOCIATES 


* McCORMICK SELPH ASSOCIATES, INC. 
and the Industrial Products Division of ITT combine their 
ordnance and power capabilities to provide the best in 
EXPLODING BRIDGEWIRE SYSTEMS 

Direct Inquiries to Product Division, 


McCormick Selph Associates 


Dept.C HOLLISTER AIRPORT® HOLLISTER, CALIFORNIA 
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BENDIX ROTARY INVERTER 
TO HELP KEEP PERSHING “ON TARGET” 
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SETS PACE IN HIGHLY PRECISE FREQUENCY REGULATION 


The main purpose in life of the Bendix® 
32B148 Rotary Inverter—selected for 
Pershing—is to satisfy. the stringent 
electrical power demands of second gen- 
eration missiles. 

Voltage- and frequency-regulated 
by the transistorized control unit, the 
32B148 performs with unprecedented 
dependability which reflects greater sta- 


GENERAL PRODUCTS DEPARTMENT 


Red Bank Division 


EATONTOWN, NEW JERSEY 


bility and accuracy in the missile it 
serves. It is capable of operating at a 
frequency regulated to +0.006 CPs, 
and is designed to meet the rigid require- 
ments of Army Ballistic Missile Agency 
specifications. 


Get complete details on this and the 
many other high performance Bendix 
rotary and static inverters by writing... 


West Coast Office: 117 E. Providencia, Burbank, Calif. Export Sales & Service: Bendix International, 205 E, 42nd St., New York 17, N. Y. 
Canadian Affiliate: Aviation Electric, itd., P.O. Box 6102, Montreal, Quebec 
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Bendix Type 32B148 Rotary Inverter delivers 
115/200 volts, three-phase, 400 cps, 750 VA 
AC power at essentially constant voltage and 
frequency. 
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One of the more complicated systems in any advanced missile is the 
guidance. Sometimes called the “brain” of the missile, it is the “think” 
that puts the payload on target. The ultra-accurate manufacturing 
standards, and meticulous cleanliness that are associated with the 
missile industry reach their peak in guidance. It is also in this system, 
with its complex ground checkout and monitoring devices, that the 
mushrooming colossus—electronics—finds greatest application. 


This section of the Handbook Issue contains a complete listing of 


the major manufacturers in the guidance business and a description of 
the systems they produce. 


A two-year summary of outstanding achievements in component and 
system design is included. It was assembled after months of research 
by A & M’s West Coast Technical Editor, Philip Geddes. 
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Design Progress 
In Guidance Systems 


Size and weight reduction are most apparent advances 
In overall guidance trends during past two years 


The Atlas’ command guidance 
system highlights recent progress 
to smaller, lighter systems without 
loss of accuracy. The first opera- 
tional General Electric system in- 
stalled in an Atlas at Cape Canav- 
eral during the summer of 1958, 
weighed 246 Ib and took up 3.9 
ft*. The latest radio-command 
package (not yet operational) con- 
sisting of two beacons and a de- 
coder, weighs slightly less than 33 
lb with an installed volume of 
1.5 &. 

This dramatic weight reduction 
of 213 lb, and a halved original size 
go with an announced operational 
accuracy of “well within a 2-mi ra- 
dius” over a range from 4000 to 
9000 mi. 

Reliability appears, on the sur- 
face at least, to be no problem with 
32 consecutive D series Atlas flights 
without a single inflight guidance 
system failure. 

The large reduction in system 
size so obvious in the Atlas, cannot 
be expected in systems of later de- 
sign such as in the Polaris. Polaris 
MK | and the follow-on MK 2 sys- 
tems being almost the same size. 
The next big steps in that direction 
will come when designers can go to 
such radical miniaturization as 


micro-modules and molecular elec- 
tronics. This is being done to some 
extent with Polaris A-3 guidance 
where miniaturization and use of 
beryllium has halved both size and 
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weight of the original system. 

Generally speaking, we are not 
getting many things cheaper; the 
pattern holds good for guidance 
systems. Several manufacturers, 
however, report work on consider- 
ably lower-cost, expendable gyro 
systems. 


Gyros & Accelerometers—Gyro 
manufacturers have made great 
progress in reducing the size of their 
components in every category, while 
holding or improving accuracy. 
Use of berylium for rotors and 
other parts has increased consider- 
ably. Autonetics goes as far as us- 
ing berylium in 90 percent of a 
gyro’s structure. 

It is useless to give a list of sizes 
without analyzing the specification 
of the component. But, some of the 
generalizations which can be made 
about them are colorful, such as 
Minneapolis Honeywell’s descrip- 
tion of their 14-o0z strapped down 
gyro which helped guide Tiros II 
into orbit, “. . . no larger than a 
can of frozen orange juice, they 
contain almost 300 parts.” 

Reeves Instrument has designed 
and developed a miniature floated 
integrating gyro with a case diam of 
1.2 in. Despite its small size and 
weight, this gyro, for use in three 
axis stable platforms, has a reported 
trimmed drift rate of 0.1 degrees 
per hour. Trimmed drift rate in 
the Reeves’ single axis floating in- 


tegrating gyro, for use in inertial 
systems, reaches 0.01 deg/hr. 

Some manufacturers are un- 
doubtedly ahead of others in par- 
ticular aspects of internal gyro de- 
sign. Some significant proprietary 
advances have been made in the 
past two years. A two-year sum- 
mary from Kearfott for example in- 
dicates the company has: 

@ Introduced counter rotating 
friction-averaging bearings into their 
components to cut down drift rates. 

@ Eliminated or reduced the 
effects of mass unbalance and 
non-G sensitive restraints by case 
rotation about the spin axis in a 
two axis rotating gyroscope intended 
for the late 1961 market. 

This gyro designated STAR is 
expected “to yield at least one order 
of magnitude improvement in per- 
formance and outstanding day-to- 
day stability.” STAR is intended 
for use in advanced systems for 
long range missions which require 
high accuracy. Size, cost, and 
weight for this two degree of free- 
dom gyro is supposed to be com- 
parable to one single axis gyro. 

In gyro detail, Kearott also lam- 
inated gimbals to provide stability 
against resonance and_ vibration. 
The company also introduced solid 
state synchros, and takeoffs to their 
line to improve reliability. , 

In the accelerometer field, Kear- 
fott are producing two axis instru- 
ments, for use in inertial platforms, 
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with a guaranteed long-term zero 
stability of better than 20 millionths 
of one G. Detail improvements in 
the company’s subminiature single 
axis accelerometer (1 x 1.35 x 2 
in.) have reduced error due to vibra- 
tion to below 0.01 percent at ten 
G’s. Prototype units for the next 
model change indicate an_ instru- 
ment having “an overall linearity 
error at least three times smaller 
than any other instrument made.” 

Since 1950 Minn-Honeywell has 
has produced some 30,000 floated 
integrating gyros. In 1957 this com- 
pany introduced its first Miniature 
Integrating Gyro (MIG) which rep- 
resented a breakaway from larger 
gyros. Miniaturization brought su- 
perior performance with a proven 
average drift rate of 0.025 deg/hr 
from the inclusion of design features 
such as micro-float-balancinz and 
highlinearity permanent magnet 
torquers. Wide angle MIG’s de- 
signed for use in “strapped down” 
systems, incorporate Honeywell’s 


SCOUT GUIDANCE package is the “strapped-down” TITAN BRAIN is this small guidance-reference sys- 


orifice damping technique and new 
flotation fluids which together allow 
gyros with input angular freedom 
of up to plus or minus 60 deg. 


In June 1960, Honeywell intro- 
duced a new gyro with ceramic gas 
bearings. Gas bearings are no new 
innovation, but their use in the past 
was limited. Wear, chipping, and 
oxidation of the bearing material 
have been the trouble spots. In the 
new Honeywell gyro, the ceramic 
motor bearings are made of an 
alumina with a hardness factor of 
9 on the Mohs scale. Since the gas 
film in the bearing is less than 50 
millionths of an inch thick, bearing 
tolerances in manufacture must be 
held to less than five millionths. 
The film of gas, which is virtually 
friction free, is under such pressure 
that the gyro motor is stiffer than 
conventional ball bearing motors. 
A gyro with such a ceramic, gas- 
bearing-mounted motor benefits 
from a sharp reduction in drift 


inaccuracies, as well as much longer 
life. Honeywell reports that ceramic 
gas bearing motors subject to more 
than 5000 stops and starts, show 
no wear. 


Spring vs. Pyrotechnic—Spring 
gyros offering fast starting, low 
power, and low cost, have been 
adopted for expendable short range, 
short-ready-time missiles. Whittaker 
Gyro won the design competition 
for the spring gyros in the Shillelagh 
missile. The place of the spring gyro 
may be challenged in the near future 
by pyrotechnic free gyros. Giannini 
Controls are developing such a gyro 
which assertedly will be cheaper, 
and have better performance for a 
longer life than most spring gyros. 
The pyrotechnic gyro will sell for 
an estimated $250 in lots of 1000. 
It will have 2% in. length, and 
weigh % Ib. 

Lear’s gas gyro is made from 
less than 36 parts. The simplicity of 
this design should offer high reli- 


Bars 


variety. Low cost system was developed by Minn- 
Honeywell and makes use of MIG gyro to detect atti- 
tude changes with low-weight penalty. 
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tem. This package supplies command signals to the 
auto pilot to guide the missile in the first 2 min of 
flight. Titan’s radio guidance then takes over. 
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ability. Gyro uncaging runup and 
to 13,000 rpm is completed in 100 
milliseconds. In flight, the gyro 
operates in a coast down mode for 
the duration of the mission. Angular 
momentum of approximately 1.25 x 
10° gm cm*/sec provides usable 
stabilization for three minutes. The 
gyro is designed for a drift rate of 
two to four degrees a minute under 
extreme missile environment. The 
gyro is beginning to make a dent 
in the design thinking at Martin 
for advanced Bullpups. However, 
Martin is not yet convinced about 
purported cost savings. 


Star Tracker—The now obsoles- 
cent airbreathing Snark carried the 
first operational stellar-inertial guid- 
ance system. In 1958 Nortronics 
started work on an_astronertial 
guidance system based on_ the 
original MK | Snark guidance sys- 


PYROTECHNIC GYROS are be- 
ginning to make a dent in design 
thinking. Shown at left is Lear’s 
Genie with its major parts (top to 
bottom): two-piece electrical sys- 
tem, pyrotechnic initiator and con- 
tainer, rotor, uncaging device. 
Standard gyro at right is more com- 
plex, costly, and (company claims) 
less reliable. 
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GUIDANCE PROGRESS . . . continued 


Discoverer tests basic Samos, Midas systems; 
Trend toward star-field input devices seen 


tem. The stellar corrected, velocity 
damped, inertial system, with long- 
range capability developed, is one 
tenth the size and one twentieth the 
weight of the MK 1 Snark system. 
This system has multiple inflight 
target and trajectory selection and 
24-hr star tracking capability. Ac- 
curacy improvement is supposed to 
increase with time instead of 
deteriorating as with most pure 
inertial systems. 


A series of startrackers develop- 
ed by Nortronics since 1958, scan 
electronically without any moving 
parts such as the extremely accurate 
gear trains required in earlier sys- 
tems. A star tracking sequence is 
completed in seconds as opposed 
to the minutes of the Snark star- 
tracker. 

Nortronics won the competition 
for the Skybolt guidance system. 
This system will use only proven 
techniques and available compo- 
nents. No state of the art break- 
through is seen necessary. 


Strapped Down Concept—For 
Titan I, Honeywell has been in 
production for two years on a 
“strapped-down” system in which 
the gyros are rigidly fastened to 
the frame of the missile instead of 
being part of a complex stabilized 
platform. In keeping with the trend 
to low weight and small size, the 
reference system has a 12-in. diam 
and 15-in. height. The package 
weighs 45 lb. In this package there 
are three integrating gyros, a missile 
attitude programmer and an elec- 
tronically controlled timer. The sys- 
tem provides roll and pitch pro- 
gramming and three axis reference 
for the guidance and control of the 
missile. Command signals emanat- 
ing from the package guide the 
Titan on a prechosen flight path for 
approximately the first two minutes 
of flight before the radio command 
guidance takes over. The Titan I 


system was derived from a “strap- 
ped-down” system designed for the 
Vanguard series. A similar system 
is used in the Scout space probe 
used by NASA. 


Centaur Inertial Pack — Guid- 
ance for the Centaur, the U. S.’s 
first high energy space vehicle, will 
be by Honeywell. This system is 
built around a lightweight four 
gimbal inertial platform for com- 
plete attitude freedom. Three single 
degree of freedom gyros keep the 
platform space stabilized from 
launch to final cutoff of the Centaur. 
The accelerometers used are modi- 
fied from the standard models to 
allow them to be operated in a 
pulse rebalance mode; they are thus 
compatible with the Librascope 
digital computer associated with 
the system. A resolver chain is used 
on the four gimbal axes of the plat- 
form to transform vectors from the 
guidance inertial coordinate system 
to the pitch, yaw and roll axes of 
the vehicle. The transformation 
function is used for autopilot func- 
tions to provide an attitude for 
steering the vehicle during powered 
flight and orienting the vehicle dur- 
ing free fall. The first system was 
delivered to Convair 14 months 
after contract go ahead. 


Aircraft Systems—Platform sys- 
tems of singularly light weight and 
high accuracy have been designed 
for use in manned aircraft. Litton 
manufactures a series of inertial 
platforms ranging in use from in- 
ertial-doppler navigation in the 
P3V antisubmarine aircraft to an 
inertial platform for attitude refer- 
ence in the B-70. The same trends 
in design towards lighter smaller 
systems or comparable or better ac- 
curacy holds good in these designs 
over their predecessors. 


Stable Platform—lIn stable plat- 
forms, such design requirements as 
supplying angular information about 
three axes while the missile is simul- 
taneously spinning at 1200 rpm 
and experiencing 100 g’s accelera- 
tion, were met in a design by Whit- 
taker. Two, two-axis-gyros are used 
on the stable element with servo 
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control of the gimbals. Package 
size, including electronics, is 8 in. 
diam and 10 in. length. A further 
reduction in size to 5 in. diam and 
6 in. length has been undertaken. 


Space Projects—The move into 
space has meant designing new 
equipment for the guidance system. 
There has been company specializa- 
tion in some areas, such as Ad- 
vanced Technology Lab’s horizon 
scanner system for the Discoverer 
series of satellites. Early horizon 
scanners provided vertical reference 
information for the satellite by 
measuring visible radiation from 
the horizon. Later models gave the 
satellites day and night capability 
by detecting infra-red radiation 
from the horizon. 

Discoverer is the testbed for 
some of the major guidance sub- 
systems that will eventually be used 
in Samos, and Midas. The inertial 
reference package in the Discoverer 
series has been supplied by two 


Aircraft & Missiles ¢ March 1961 


NASA’s DELTA VEHICLE put Tiros II in near 
perfect orbit. Guidance gyro-package for the job was 
small unit shown being adjusted at Minn-Honeywell. 
Trend to miniaturization is evident. 


firms: Reeves Instrument Corp., and 
Minneapolis-Honeywell. Each sys- 
tem has performed well. The Minn- 
Honeywell system is a “strapped- 
down” design. It has no computer 


‘or gimbal capability. The package 


is internally pressurized to 1.1 at- 
mospheres, weighs 30 lb and oc- 
cupies lft®. A single degree of free- 
dom, integrating, floating gyro is 
used in each of three reference 
axes. The gyros are designed to 
operate at 145°F, and are mounted 
in a gyro heater block along with a 
single-degree-of-freedom linear, 
floated accelerometer. Seven heater 
elements are inserted in the block 
to keep the temperature up. 


New Directions—What is per- 
haps a new element in guidance 
systems is provided by Advanced 
Technology Lab’s non inertial yaw 
or rate sensors. This device, in 
development prototype stage, will 
provide yaw and rate data to a 
space vehicle control system using 


x) 


star-field observations as the basic 
input. System accuracy of one 
quarter of a degree an hour is pre- 
dicted for the first unit. 

Many companies are known to 
be studying next generation ad- 
vances in guidance components. 
Among these are cryogenic gyros, 
electrostatic gyro suspension, hy- 
drosphere spin bearings, fluid-rotor 
rate gyros, cryogenic accelerom- 
eters. 

It is from these and similar 
developments, at least those that 
come to fruition, that the next big 
jump in system accuracies will take 
place. In the not too distant future 
we will be introducing momentum 
interchange devices into the guid- 
ance inventory for deep space use. 
Bendix has already announced 
work on their free-wheel concept 
for space vehicle attitude control. 
This and similar devices show no 
shortage of imagineering in guid- 
ance engineers. 


+ 


; 


MERCURY NAVIGATION SYSTEM includes this 
Earth-Tracker, which will give astronaut visual picture 
of orbital path with respect to Earth. Minn-Honeywell 
designed and developed instrument for McDonnell. 
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today’s business 


Tenney’s research and development in the field of orbital simulation and hyper environments 
has been bringing high altitudes down to earth throughout the Space Age. No other company 
can match Tenney’s deep engineering facilities and its successful experience with America’s 
most important aerospace projects. Write today for further information about your project! 
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L4 i y AEROSPACE DIVISION 

Le CANE. GY 1090 SPRINGFIELD ROAD, UNION, NEW JERSEY 


ENGINEERING, INC. PLANTS: UNION, N. J. AND WILMINGTON, N. C. 


OLDEST AND LARGEST MANUFACTURER OF ENVIRONMENTAL EQUIPMENT 
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WHAT MORE DO YOU WANT 


GRAPHITE PLANTS OF THE ELECTRODE DIVISION 
GREAT LAKES CARBON CORPORATION 


ANGLO GREAT LAKES CORPORATION LIMITED 
Affiliate of Great Lakes Carbon Corporation 
Newburn Haugh—Newcastle upon Tyne, England 


Aircraft & Missiles 


March 1961 


TO DO FOR YOU? 


Graphite has been useful in aircraft and missile 
problem-solving as a component material in rocket 
motors, in brazing fixtures for airframe construction, 


and in other refractory applications, 


Further and more advanced uses of graphite in 
space age progress may well be developing now 


as part of your design engineering program. 


As one of the world’s largest producers of high- 
est quality graphite, we would welcome the oppor- 
tunity of having our engineers, technicians and 
production personnel assist you in these forward- 


looking developments. 


For an introduction to the excellence of GLC 
graphite — and to one of the world’s outstanding 
graphite producers — write for a free copy of our 
illustrated brochure, “Graphite For Diversified In- 


dustrial Applications”. 
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GREAT LAKES 


CARBON CORPORATION 


18 EAST 48TH STREET, NEW YORK 17, N.Y. 


OFFICES IN PRINCIPAL CITIES 
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a \ ¢* a with a 300 Ib. load, 


Ipsen VFC-300 
Automatic Vacuum 
Heat-Treating Unit. 


V2 THE OPERATING COST OF A HYDROGEN FURNACE! 


For complete data and specifications, 


Write lpsen — or contact your nearest Ipsen representative. 


IPSEN INDUSTRIES, INC. © DEPT. 741 © P.O. BOX 500 © ROCKFORD, ILLINOIS 


112 Circle 9 on Inquiry Card Aircraft & Missiles ¢ March 1961 


‘a 
we 


iad : a ee) es 
. “ae 
ae 
ie 
: 4 : 
; Fast Cool....2100° to 500° in 14 minutes! = 
{ [psen | \ Bi 
y. ‘7 jean fue \ ie 
id ‘ F | 
»” oa. ——— om . ‘N | 
a F a Poe % r rs 
: . a Z ag TP, \ 74 2 
/ e , ea ; 
d —— a . Pa ae it 
4 . . : \ A > : ae eg ee. & : 
é wea | 7 A . a 
‘ a, BY oe fo . a =f a : z 
; r' lace / 7, ” Ca ty : 
| # - : Lyf Tk f f f : t La 4 ; c : ; 
é i : V , d f f \ ‘ 1 Cer + < ae j ; , 
a : 7 ~~ 4 ' \ . ' / | ] f z & Fem _ ~~ a J a Eas 
/ al fi J fa i Fe —_, 
‘tl | é vw Ree (4 gee —  * Sa; s 
te — af r im > ¢ ie oo & ‘ 
. eS \n, re —_ % | ae ee ae he s 
: : | : ae te ge \ an & wer mos i 3 " , z ‘ 
3 J . | ( P ys : ; 5 ee oy me ; = eat , 
4 , ie ~ N at a i. ei 1 be } : i oa 4 4 "i 
i : - ie g ie ie j j # ses! : 
é Fame fame he 
: y and at a 
eee - : 
a 
AUTOMATIC { 
: a 
DSO eee EET s 
iS, HEAT TREATING UNITS 
i 
ety : hey i 5 ve memes Maal «pany ar) al 
7 ft ‘ : : Ne oe ee i ee ee : ‘= 
ie i. ae | a ey oe a ae ok = 
URS aan FF, i eee ee i 


a 


as 


\ 


NY 
aa 


NN 
Se 


iN 
cS 


a 


Aircraft & Missiles °¢ March 1961 


j 
F : 
SE Se PEELE 
A aed CC , | P sie 
; < a : ’ 4 
ae & , | : 4 
F q | | 7 j eee, ’ i 
| gg , 4 . | E 5 
: fi 2 , & : : 
‘ 4 4 4 ; | " 4 i 
: @ | . 
4 ' baal ; i a 4 4 
' : ; | v 4 j j 
F ; | d : 4 
3 ; = , i q q j ; 
F q — j . | _ 4 a 4 : 
; : 3 q a j Ml 
oe on fe i 
— =a ee OC J J 
7 J ¥ Tee a E a ‘ 
— <—S a 


The “thrust” for our man-in-space project comes 
initially from the budget. After that it is up to engi- 
neering brains and the big boosters they conceive. 

The rocket engines that will assure U. S. a place 
in the missile-space race of this decade are already 
in the works. The only complete listing of these en- 
gines is contained in this Handbook Issue. 

Specifications of gas turbines for propulsion and 
auxiliary power are also tabulated. 

Reciprocating engines are rapidly fading from the 
scene. The backlog of orders has all but disappeared 
for this breed of powerplant. However, specifications 
for those still in production are listed. 

These data have been assembled by Marcus Ains- 
worth, Statistical Editor, and Harold Nelson, Speci- 
fications Editor, Aircraft & Missiles. 
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PROVEN RELIABILITY— 
SOLID-STATE POWER INVERTERS, 
over 260,000 logged operational hours— 

voltage-regulated, frequency-controlled, 

for missile, telemeter, ground support, 
135°C all-silicon units available now— 


aa 


Interelectronics all-silicon thyratron-like gat- 
ing elements and cubic-grain toroidal magnetic 
components convert DC to any desired number 
of AC or DC outputs from 1 to 10,000 watts. 


Ultra-reliable in operation (over 260,000 
logged hours), no moving parts, unharmed by 
shorting output or reversing input polarity. 
High conversion efficiency (to 92%, including 
voltage regulation by Interelectronics patented 
reflex high-efficiency magnetic amplifier cir- 
cuitry.) 


Light weight (to 6 watts/oz.), compact (to 
8 watts/cu. in.), low ripple (to 0.01 mv. p-p), 
excellent voltage regulation (to 0.1%), precise 
frequency control (to 0.2% with Interelectronics 
extreme environment magnetostrictive stand- 
ards or to 0.0001% with fork or piezoelectric 
standards.) 


Complies with MIL specs. for shock (100G 
11 misc.), acceleration (100G 15 min.), vibra- 
tion (100G 5 to 5,000 cps.), temperature (to 
150 degrees C), RF noise (1-26600). 


AC single and polyphase units supply sine 
waveform output (to 2% harmonics), will 
deliver up to ten times rated line current into 
a short circuit or actuate MIL type magnetic 
circuit breakers or fuses, will start gyros and 
motors with starting current surges up to ten 
times normal operating line current. 


Now in use in major missiles, powering 
telemeter transmitters, radar beacons, elec- 
tronic equipment. Single and polyphase units 
now power airborne and marine missile gyros, 
synchros, servos, magnetic amplifiers. 


Interelectronics—first and most experienced 
in the solid-state power supply field produces 
its own all-silicon solid-state gating elements, 
all high flux density magnetic components, 
high temperature ultra-reliable film capacitors 
and components, has complete facilities and 
know how—has designed and delivered more 
working KVA than any other firm! 


For complete engineering data, write Inter- 
electronics today, or call LUdlow 4-6200 in 
New York. 


INTERELECTRONICS CORP. 
2432 Gr. Concourse, N. Y. 58, N. Y. 
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PROPELLANT 
Oxidizer 


Fuel 
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THRUST 


aq 
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Used 
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Purpose 


Engine 
Designation 


COMPANY 


4.131 


6.80 
9.27 
6.84 


107.68 
105.32 
103.75 


162.58 
356.40 
187.06 


3.2 


7,942 


Research Veh. 


Ejection Seat 
Jupiter 


Wagtail 
Genie 
Bull Goose 
Jupiter 
Workhorse 
Minuteman 
Minuteman 
Bomarc 
Nike-Zeus 
Nike-Zeus 
Little John 
| Corvus 
Sparrow tI 
_ NAA X-15 


Sustainer, Re-Entry 


Re-Entry 


Re-Entry 
Booster /Sustainer 


Test Vehicles 
| Booster/Sustainer 


| Booster 

| Steering 

| ist Stage te 

| 2nd Stage 
Booster 

| Booster 

| Booster 
Sustainer 
Steering 
Sustainer 
Steering 

| Propulsion 
Sustainer 
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317 Steel 


Tube Bundle 


36.00 


72.00 


Propulsion 


23, XM-56 


were wr ee ee eee 


TE-64, XM29 

TE-77C, XM38 

TE-82 Cajun 

TE-289 Yard bird 

TE-307 Apache 

TD-148 

TD-174, LR44-RM-2  Sustainer 
TD-187 

Pioneer, XLR9SRMI 


Cont'd TX-62-3, XM43 
TD-165 


Thiokol Chemical Corp.- 
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Secrets of Successful $ 


eal Design 


Cryogenics - No. 2 of a Series 


i 


Baldy 2, 


The sealing of very cold liquids with 
mechanical seals has opened a new 
dimension in cryogenics — and, with it, 
new problems. For instance, many 
mechanical seals which are satisfactory 
for liquid oxygen service at -280°F 
may lose one-half or more of their 
service life when used with liquid 
nitrogen at —320°F. 


Seaiol LOX Seal — thin film, Kel-F* 
packing .005” thick, replaces the cus- 
tomary O-ring or V-cup packing, thus 
reducing axial drag caused by elas- 
tomer shrinkage. 


Liquid oxygen, or LOX, is probably 
the simplest of the cryogenics to handle 
since it appears to supply some small 
amount of lubrication, perhaps in the 
form of an oxide on the faces of the 
mating ring and seal ring. However, 
lubrication values of liquid nitrogen 
and hydrogen are practically nil, and 
we must select face materials which 
are designed for “dry” operating 
conditions. 

*TM Minnesota Mining & Mfg. Co. 


HOT OR COLD 

It is curious how our technology for 
solving high temperature, dry-running 
seals now unexpectedly finds a place 
at the other end of the temperature 
spectrum. In both situations, lack of 
lubrication is at the heart of the prob- 
lem. Incidentally, our specially treated 
dry-running seals have met life require- 
ments of 3,000 hours on a shaft turning 
at 7,000 RPM, ambient temperatures 
to 250°F and intermittent pressures to 
650 psi when water was pumped for 
two minutes once every four hours. 
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Equipped with standard Sealol LOX 
Seal, this 500 GPM centrifugal pump 
is part of skid-mounted LOX ground 
support equipment manufactured by 
the Cambridge Division of Standard 
Steel Corporation. Discharge pressure 
is 100 psig max., 2380 RPM operating 
speed. 


SEAL LOCATION 

Pump design and general operating 
conditions will have a lot to do with 
seal performance when handling cryo- 
genics. Provide, if you can, for the seal 
to operate directly in the liquid being 
sealed. This will give you the benefit 
of whatever lubrication value the fluid 
has, plus better heat transfer condi- 
tions, and is usually preferable to seal- 
ing the gases themselves. When the 
seal is operating in the vapor stage, 
the temperatures ambient to the seal 
ore usually slightly higher than if the 
seal were immersed in the fluid. 


APPLICATION REQUIREMENTS 


Our missile customers usually think of 
seal life in terms of minutes and 
seconds, or at the most, in hours. On 
the other hand, our industrial cus- 
tomers want LOX transfer pump seals 
to stand up for years. In the latter 
case, speeds and pressures are con- 
siderably lower, and under favorable 
conditions, a life of 1,000 hours is 
certain. 


At high rubbing speeds, say 10,000 
fpm and more, “burn” marks are fre- 
quently observed on the rubbing sur- 
faces of the seal and mating rings in 
spite of the fact that the temperature 
of the cryogenic being sealed is hun- 
dreds of degrees below zero. 


High spring loads will frequently be 
the villain behind this curious phenom- 
enon. Seal designers have been lean- 
ing towards higher spring loads in 
order to overcome the drag caused 
by stiffening of the elastomers at low 
temperatures. If you notice burn marks 
on your mating rings, check for exces- 
sive spring loading in relation to face 
rubbing speeds. 


BELLOWS SEALS 


Sealol balanced-pressure bellows seals, 
on the other hand, provide a positive 
answer to this problem because metal 
bellows offer no temperature induced 
resistance to axial movements as do 
elastomers. As a result, spring loads 
can be reduced to any level consistant 
with optimum face loading. 


INCHES 


WM 1 


KA 


FREE HEIGHT IN 


BELLOWS # 


7 


BELLOWS 43 


EI At — 220°F after being clamped to 585” 


= At room temp. after being clamped te 565” and immersed 
in hqued nitrogen tor S ma 


Cold-soak tests hove indicated that 
bellows spring characteristics (Stain- 
less #300 Series Steel) remain wun- 
changed for all practical purposes, 
before, during and after immersion in 
cryogenic liquids. 


We have learned the hard way that 
there are no pat answers to problems 
involving cryogenics, because each 
requires special consideration. We'd be 
glad to exchange information and, if 
you wish, submit a proposal for your 
specific problem. 


S EA LO L 


INC. 
423 Post Road, Providence 5, R. I. 


Providence — Stuart 1-4700 
New York — Yukon 6-0288 

Phil. — Lowell 6-3770 

Chicago — independence 3-6707 
Denver — Florida 5-7260 


in Europe: Sealol-Europe s.a.r.1. 


Cleveland — Washington 1-7234 
Houston — Greenwood 2-2318 
Los Angeles — Chapman 5-3746 


“2a San Francisco — Fireside 1-8130 


79 Boulevard Gallieni, issy-Les Moulineaux, Seine, France 
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Propulsion Progress 


Past year shows evidence of serious effort 


to plug propulsion gap in rockets; 


Solids show fast development rate 


Propulsion has never been one 
of the strong points of the U. S. 
rocket program. It is fortunate in a 
way that the Russians pointed this 
out to us very early in the game. 
It is also fortunate that certain seg- 
ments of the aerospace made it their 
business to constantly remind us of 
this shortcoming. There has been 
no arguing the point, only hard 
work to correct it. This too has 
been fortunate because the rush to 
plug up the gap could well turn an 
area of relative weakness to an area 
of relative strength. 

Propulsion Highlights — Build- 
ing a great propulsion technology 
will be a systematic piece-by-piece 
job. Some systems tested in 1960 
and early this year that attest to our 
seriousness to make up lost ground 
are: 

(1) The liquid fueled XLR-99 
in X-15. The engine is completely 
throttlable, has manned-safety, and 
produces 57,000 Ib of thrust with 
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a liquid ammonia/liquid oxygen 
propellant combination. Reaction 
Motors Div. of Thiokol Chemical 
Co. designed and built the engine. 
It is now being flight tested. Growth 
potential to 100,000 Ib of thrust 
is envisioned for this engine with 
high density propellants and some 
“subsystem redesign.” 

(2) The liquid-fueled Agena 
and Able Star motors for upper 
stage use. The Agena is built by 
Bell Aircraft and the Able Star by 
Lockheed. The latter has start-stop 
capability in space. Agena has 
demonstrated its reliability in the 
Discoverer program. The 16,000 
lb thrust Agena B is now in de- 
velopment. 

(3) Delivery of the first liquid 
hydrogen/liquid oxygen LR-115 en- 
gine to Air Force by Pratt & Whit- 
ney. This engine is generally con- 
ceded to produce 17,500 Ib of 
thrust and will be used in Centaur. 
The potential of the LO./LH2 en- 


gine is great. For chemically fueled 
rockets there are few combinations 
that have greater potential. P&W 
is now developing a larger version 
of this engine designated the LR- 
119; it will be used in Saturn upper 
stages. Rocketdyne is developing 
the huge J-2 engine for Saturn’s 
second stage. It will produce 200,- 
000 Ib of thrust using LO./LHe. 

(4) Static firing of the 1.5 mil- 
lion lb thrust Saturn booster. 
Though the Saturn booster uses a 
basic thrust unit proven successful 
in Thor and Jupiter, the engineering 
involved in clustering eight engines 
together is no small feat. Rocket- 
dyne’s H-1 has been redesigned to 
produce 188,000 Ib of thrust, a 
38,000 Ib increase, using the same 
RP-4/LOz. propellant combination. 
The cluster passed its first series 
ground tests during 1960 with fir- 
ing runs over two minutes in dura- 
tion. Second phase of testing will 
begin in the spring. 
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(5) Solid rocket success in 
Minuteman and Polaris programs. 
Polaris was so successful in early 
tests that it is now aboard one sub- 
marine and is “semantically” op- 
erational. The apparent success of 
Minuteman flight test hints that 
some bugaboos in solid propellant 
rocketry have been resolved; there 
are: accurate thrust termination, and 
steering through movable nozzles. 

(6) KIWI-3A nuclear reactor 
ran for 15 min at full power in 
October 1960. This was a signifi- 
cant step in the development of a 
nuclear engine for flight. 

Emergence of Solids — Many 
things have been said for and 
against solid propellants. Although 
there seems little question at the 
moment that liquids have a higher 
specific impulse potential, it is just 
as true that solid rockets have a 
lower mass fraction. There is ob- 
viously no clear cut and decisive 
advantage of solids over liquids, or 
vice versa, or we would not be 
spending vast sums of money to 
explore both systems. There have 


been spectacular successes and 
heart-sickening failures in both 
programs. 


The Minuteman and Polaris 
programs, however, have demon- 
strated the feasibility of some new 
concepts in rocket design. One of 
the more important of these con- 
cept advances is the large, plastic/ 
glass motor case. Our original at- 


= 
~~ 


for solid propellant boosters. Fabricated from glass fila- 
ments and an epoxy binder the motor case is some- 
what lighter than a strength-equivalent steel case. All 
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tempts to fabricate high-strength, 
light-weight motor case by piecing 
together large sections of metal with 
a welding torch were rather archaic. 
Nowhere in nature is there such a 
construction in strong, light struc- 
tures. And nature is the master en- 
gineer. The filament winding con- 
cept, with continuous glass fiber 
supported by plastic, is closer to 
the structure of things that spring 
from the soil. Hercules Powder Co. 
has built large motor cases in this 
manner for both the Polaris and 
Minuteman missiles. Aerojet may 
follow suit in its own Polaris and 
Minuteman work. 

Minuteman has made one note- 
worthy advance over Polaris in 
thrust vectoring. Movable nozzles, 
long a serious problem in solid 
rockets, are employed in all three 
stages. Polaris uses jetevators in the 
original A-1 design. Movable noz- 
zles will be incorporated in the 
follow-on Polaris A-2. 

The jetevator principle uses a 
pivoting skirt section on the nozzle 
end of the rocket to deflect exhaust 
gases for steering. There is a loss 
of efficiency in doing this. The rea- 
son is two fold: (1) a large weight 
penalty, (2) disturbance of the free 
flow of exhaust gases. The speed 
of the movable nozzle development 
in solids can be appreciated by re- 
membering that as little as two years 
ago many thought it an impractical 
approach. 


SPIRALLOV GLASS -PLASTIC CASE 


stages of the Minuteman are equipped with movable 
nozzles, a first solid propellant system. End view of 
motor case shows Spiralloy winding pattern, and a 
center opening believed to be for thrust termination. 


Solid Propellants—The Minute- 
man and Polaris represent the fur- 
thest demonstrated extension of 
technology in solid propellant chem- 
istry. 

Although compositions and 
exact performance figures are 
guarded closely by individual man- 
ufacturers, something has been 
learned of these systems. 

Minteman of course is a three- 
stage missile. Thiokol manufactures 
the first stage. It develops about 
170,000 Ib of thrust. The propel- 
lant combination is thought to be 
polybutadiene acrylic acid with a 
perchlorate oxidizer, and an alumi- 
num additive for stable burning. 
Binder is of course a Thiokol com- 
position. 

The second stage is a 55,000 Ib- 
thrust unit produced by Aerojet. 
There are no published data on the 
propellant system. Speculation is 
that it would be similar to Polaris 
first stage also produced by Aero- 
jet. The Polaris first stage uses a 
polyurethane/ perchlorate composite 
solid with an aluminum additive. 

The third stage Minuteman is 
made by Hercules; it produces 35,- 
000 Ib of thrust from a double- 
base mixture of aluminum and 
ammonium perchlorate in a nitrocel- 
lulose-nitroglycerin binder. The sec- 
ond stage Polaris propellant is 
thought to be the same as Minute- 
man third stage. 
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probing the chemistry of nitrogen compounds 
... develops new oxidizers that improve the 


efficiency and reliability of solid propellants 


Monsanto has developed ‘‘M1cROSPHERES’’—a new 
unique form of nitrate oxidizer that gives greater 
packing density, a more predictable burning pat- 
tern, and greater reliability to solid propellants. Most 
important, the oxidizer is low-cost, heat-stable, and 
forestalls cracking of the grain as the propellant 
mass burns. 


By applying advanced technology in 
physical chemistry to the problems of 
nitrate oxidizers, Monsanto has devel- 
oped ammonium nitrate MICROSPHERES 
for solid rocket propellants. Micro- 
SPHERES have a lower coefficient of 
expansion and a linear expansion with 
heat to prevent cracking of the “‘grain”’ 
upon temperature change. This oxidiz- 
ing system is outstanding for improving 
reliability of production-line low- and 
medium-thrust solid propellants. 
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SPECIFIC VOLUME OF “SOLID PROPELLANT" 
AMMONIUM NITRATE AS A FUNCTION OF 
TEMPERATURE 


Temperature, “C 


——-— regular ammonium nitrate 
Monsanto ammonium nitrate MICROSPHERES 
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In contrast to high costs and handling hazards 
associated with other oxidizers, ammonium nitrate 
MICROSPHERES offer economy and safety. The new 
physical form increases the efficiency of the thrust 
and provides mechanical stability during manu- 
facture, storage and burning. 


Ammonium nitrate MICROSPHERES are an en- 
tirely new oxidizing entity for compounding solid 
propellants. Unlike ordinary ammonium nitrate, 
MICROSPHERES do not undergo expansion and 
contraction from crystalline phase changes, even 
with operational variation in temperature. (See 
Graph A.) 


The MICROSPHERES make it possible to obtain a 
higher oxidizer loading for greater propellant effi- 
ciency. They are extremely dense. Small, round, 
and compact— MICROSPHERE particles each con- 
tain the greatest mass of chemical energy per wnit 
of ammonium nitrate volume. (See Photo B.) 


Tightly ‘“‘packable’’—the MICROSPHERES can pro- 
vide the highest mass of chemical energy per total 
volume because graded sizes give the maximum 
density packing pattern. Even at a compound 
density of 1.72 grams per cc., ammonium nitrate 
MICROSPHERES can provide a higher packing den- 
sity in the grain than commercial ammonium per- 
chlorate at 1.95 grams per cc.! 


Diagram C shows why and how MIcrRo- 
SPHERES pack to maximum density. On 
the left, approximately 34% void space 
results from using a five mode distribution 
of irregular-shaped oxidizer particles. On 
the right, only 15% void space remains 
with a five mode distribution of regular- 
shaped MICROSPHERES. 


The volume relationship between round 
MICROSPHERES and irregular-shaped par- 
ticles in mixed sizes remains approximately 
the same, regardless of the number of size 
ranges. Graded MICROSPHERE particle 
sizes, available in size distribution ranges 
that peak at 50, 200, and 300 mesh, offer 
maximum flexibility in controlling packing 
density. They effectively reduce volume to 
the minimum. 


(Please turn page.) 
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With MICROSPHERES, less binder can be used to obtain 
better, more-reliable mechanical properties at a higher 
oxidizer loading. Unlike irregularly shaped particles, 
their smooth spherical shape does not cause areas of 
stress under “‘shaping’”’ or burning deformation. They 
give better binder-to-oxidizer contact. With minimum 
plane-to-plane contact between particles, they greatly 
reduce the incidence of weak spots, cracking, and poor 
mechanical properties. 


As a propellant oxidizer, ammonium nitrate MICRO- 
SPHERES offer many other benefits: good storage sta- 
bility, safety from shock and thermal decomposition, 
uniform burning rate, smokeless exhaust, and low cost. 
Mixing of composite propellants is easier because their 
spherical shape reduces mass viscosity. They usually 
cut processing time and power input. MICROSPHERE 
grains are also easier to extrude or cast into the required 
geometric shapes. 


NEW OXIDIZERS FOR ROCKET PROPELLANTS 


...@ chemical capability of Monsanto 


Project ‘‘Reliable’” —which produced ammonium nitrate 
MICROSPHERES—is actively investigating other oxi- 
dizers for rocket propellants. Monsanto chemical ‘‘ex- 
peditions” are exploring nitrogen oxides, nitric acid, 
ammonium salts, and other nitrogen compounds. If 
you work with propellants, perhaps the materials you 
need for your project can be developed by Monsanto. 
Write or call: Monsanto Chemical Company, Depart- 
ment AC-1, C Building, St. Louis 66, Missouri. 


Monsanto ‘Space-Age’ 
Chemistry for Government 


and industry 


* High-Temperature Hydraulic Fluids 
* Coolant-Dielectrics for Electronic Equipment 
* High-Temperature Plastics 


* Improved Nitrogen Oxidizers for Solid 
Propellants 


* Fire-Resistant Structural Plastics 
* Hydrocarbon Fuels for Jets and Missiles 


* Fire-Resistant Hydraulic Fluids for Ground- 
Support and Missile-Launching Equipment 


* Radiation-Resistant Heat-Transfer Fluids 
* High-Temperature Lubricants and Additives 


* Radiation-Resistant Reactor Coolant- 
Moderators 


* Intermetallic Semiconductor Materials 
* Pure Silicon for Transistors, Rectifiers, Diodes 
* Ultra-Fine Metal Oxides 


* Heat-Resistant Resins for Laminating 
and Structure 


* Inorganic Polymers 
* High-Energy Solid Propellants 
You are invited to work with Monsanto 


on your materials needs in the above 
areas of technology. 


‘Monsanto 
eo NT 


Circle 12 on Inquiry Card 
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GAS TURBINES-PROPULSION ....1961 


ENGINE 
TYPE 
MAKE s|3 
oe AND MODEL €\3 
3 $1 és 
§ Sis 
a S o 
° 2 ) 
c 3 £ 
= | | | = a 
UNITED STATES | 
1 | Allison........ J-33-A-41| TJ |S 
2 T-56-A-1| TPS 
3 501-D-13, TP | $ 
4 T-56-A-7, TP | S$ 
5 sececesess TQOA-8| TP |S 
6 an ae T-56-A-9 TP S$ 
if ear _T-56-A-10W, TP | S 
| eee Sea +: T-63-A-1 TP S$ 
Ef vcccvetiudentona T-63-A-3 TP | S 
10 | Boeing.......... 500-10 TJ | 
" Ls sseeees.4@0-B0-2) TP | S$ 
12 aioe 602-4 TP S$ 
13 ihe 502-10-w TP | S$ 
14 ie 502-10-S TP S$ 
15 ee » ss. T-60-B0-4 TP 
16 . .502-10-WA TP 
17 aes .. 520-6 TP 
18 pepe ae 
19 menace: 
20 | Continental. ...... J-69-T-25, TJ 
21 secvcces « QO T=20| T) 
22 ......€5-69-1400 TJ S$ 
RR ote ae ..217-5-A TS |S 
24 RP ES i. 217-6-A TP S$ 
7 8 Raa apt foe 2. 356-23 TJ S$ 
WL aksSmarttenceen 356-25 TJ S$ 
27 ~=General Electric J-79 TJ 
28 5-93-3 TJ 
29 CJ-805-3 TJ 
30 T-64-4-A TP S$ 
31 J-85-5| TJ 
32 hd J-85-7, TJ 
33 a eee CF-700-1| TuF 
pment s ia -CJ-805-23-A| TuF 
35 ‘uals CJ-610| TJ | 
GE. \aicohawesees ..CF-700-2| TuF 
Ss) on cadeatieds CF-700-2-B| TuF 
OY cess sdaavsus CJ-805-3-B TJ | 
WE dsbecsintc couse C4-808-23-C) TuF 
40 Lycoming....... LTCIF-1| TP 
41 ON LTC4A-1| TP 
42 sucess s bTC1B-2 & 3] TS 
43 vi LTCIK-1| TS 
44 6 LTCIF-2| TP 
45 LTCIK-2 TS 
46 LTC4B-2 TS 
47 LTC4B-7 TS 
48 Pratt & Whitney... JT3C-2 TJ S$ 
49 ... JT3C-6| TI | S 
50 JT3C-7, TJ |S 
51 JT3D-1| TuF| $ 
52 _.JT3C-12) TJ | S$ 
53 secivcedaneces fie Tan S 
54 GE eS 2 _.JT3D-3) TuF $ 
55 aed geen JT3D-4 TuF $ 
56 inivecsseatee JT4A-9 TJ S$ 
57 S aaeecaha ..., ST4A-10| TI | S 
et eee oes "yraa-11| T | S$ 
I es See .... ST4A-12] TI | 
ee ee: .... ST4A-29| TI | S 
Tl eae ws see. JVI2A-8] TI | 8 
62 deuwidewsa bs sstdn ae 1 
63 eke 
64 ieisV ewan s «ou ache ta 
bs ..... JT3D-2-A| TuF $ 
66 sevevcccaccesces SUMEMO Tall S 
67 JT3D-8| TuF| S$ 
68 ai JT3D-8-A| TuF S$ 
69 oe ST4A-14, TJS 
70 aie PT6A-3 TP S 
71 idee PT6B-3, TS | S 
72 aie JT8D-1| TuF S$ 
73 .... JTIZA-8] TI | S$ 
74 ; ...- JSTIZA-8| TI | S 
75 | Solar YT-62-S-2 TP 
76 T-150 TP 
77. Williams WR2-1, TJ 


78 | Wright..... J-65-W-16-A TJ S$ 


FRANCE 


79 | Hispano-Suiza.. HS-Nene 105 TJ 


PERFORMANCE 


COMPRESSOR 


| 11100 | 1.10! 6834 
| ! 


80 at HS-Tay 250 TJ 
8! HS-Verdon 350 TJ 
124 


For References and Abbreviations see pages 128-129 


TAKE-OFF NORMAL MAX. CRUISING 2 
meant =. Sees ns . pial se. ec 
q § 2 2 Zz aE 
=4 = 
= Sr. rials -|3 
= |a|4]4 i] i i 
5 18/3] 4] §|5| 4 3 |2 
SESE SS Ge 2G SE GE as 4G fe 
& « = - & ed rr - < id e|\¢« 
N | 12150 N : 4275 N 
| 3460 | 13820 702 | 3094 | 13820 | .552) 702 2, Pp 
3460 | 13820 | 702 | 3094 | 13820 | .562) 145 P 
3755 | 13820 718 | 3443 | 13820, .542) 718 P 
3755 | 13820 718 | 3443 | 13820 .542| 718 P 
3460 | 13820 702 | 3094 | 13820 .552/ 702 | P 
4200'1| 13820 718 | 3443 | 13820 .542) 718 Pp 
250 | 2057 Ne | 212| 2057| .73| Ne P 
250 | 6022 Ne | 212| 6022/ .73| Ne N | 
N | 235 | N 1.121 'N 
430 | 6200 | 375 | 6000 | .76 P | 
475 | 2390 | 400 | 2250| .74 ia 
325 | 2900 270 | 2700| .94 Pp 
360 | 3400 |.. 360 | 3400| .90 # 
270 | 6000 240 | 5650 | 1.06 |P 
285 | 3200 270 | 3000 | .94 /P 
550 | 6000 500 | 6000 | .67 | » 
430 | 6200 375 | 6000 | .76 | wa 
550 | 2400 500 | 2400 | .67 | |p 
N | 21730 880 | N | 20700 | 1.12! N 
N | 22000 1375 | N_ | 20790 | 1.09! N 
21000 1200 20300 | 1.05 
500 | 42500 x 405 | 41000 | .70 Pp 
500 | 42500 450 | 41750 | .69 . 
20900 1940 ..| 19650 | .96 ae 
21500 2060 20300 | .98 
N | 7460 10000 | N 7460 | .84 8740) N N 
N Soil | N N N 
N | 7684| .81!| 9500; N |... -74!, 8850 =N N 
2700 | 1150 2330 | -51 |P 
mos. 2050 | N .98 N | N 
N 2000| N | .99 | N N 
N 3770 | N .69'| 3254) N N 
N 7684 14400 | N | -54 |13600  N N 
| 
N | 7460 | 9500 N .74| 9190 | N | N 
N 7460 | 14400 | N | -54 |16100 | N N 
960 | 1700 100 | 825 | 1700| .67 |P 
| 1600 | 1320 | 168 | 1325 | 1230| .68 » 
860 | 6680 96 | 770| 6610 | .80 P| 
960 | 6607 107 | 825 | 6607| .70 | P | 
1100 | 1700 107 | 1000 | 1700 | .66) Pp 
1100 | 6610 107 | 900 | 6600 | .70 | P 
1900 | 6750 | 196 | 1700 | 6460 | .69 | eB 
| 2200 | 14500 | 174 | 1920 | 14000 | .66 P 
N | 9500 | N 77 8550 | N N 
N 90 | 9500 | N .77| 8100 | N N 
N .791|10000 | N .77| 8500 | N N 
N -521|14500 | N -511|12500 | N N 
N -821|11500 | N -78 |10200 | N N 
N .52 |14500 | N .51 |/13050 | N | N 
N -541/16400 | N -521/14800 | N N 
N -54 |16400 | N 52 |... N N 
N -811/13500 | N -751/11850 | N N 
N -811/13500 | N 751|11850 | N | N 
N .841/14900 | N 771|13800 | N N 
N -841|14900 | N 771|13800 | N in | 
N 2.20'|14300 | N 791/12900 | N N | 
N .96!| 2570 N -911| 2310 | N N | 
N | 1.00!) 2650 | N -921| 2385 | N /N | 
N 2.421, 2350 | N 93!) 2110 | N | | 
y 9150 -82 | 8250 | ail 
14500 -51 |13050 | 
18000 .54 |16400 
| 18000 | | 54 | as 
18000 .54 ‘ee 
14900 .77 |13400 
500 | 2200 450 | 2200| .71 | P 
500 | 6230 | 450 | 6230 P 
12600 59 |11400 
2300 | 90 | 2140 
2650 | 92 | 2300 
60 | 4045 13} 60 | 4045 | 1.20 e 
385 | 6000 50 | 350 | 6000 1.10)..... P 
70 | 
N | 8300 6780 | N | 8070 | .90! 
N | 12500 4620 N | 12200 4050 | N 
N | 11000 | 1.06! N | | | N N 
N | N | 10800 6172 | N 


[> 


ano 


No. of Stages 
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Pressure Comp. Ratio 
No. of Stages 
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bay ; ; 1 : ; bis 95) ‘ 0h. Saas rece eae 
a eS Le ee 
| | | k 
Pe | | fF | TURBINE 
| | — 
ears o 
‘ 
oe K 
: a ie 
= } a * ne 
¥ e | | 
ve & 5 | oe 
: e |i 
eS Be | . 
| | | _ 
| 5200 Ce | Du | In | ae Say 
| 726 A | 14 Do | | FT 
| 726 A 4 Do | FT 
| 740 A |14 Do | | €T 
| 740 A |14 Do | | FT ; 
| 726 A | 14 Do | | FT , 
1 ang | 750 A |\14 Do | | FT 
| Ne AC In | | In 
: | Ne AC | In | In 
. | 
; | 248 Ce | 4 In Ww 
| Ce | 6 In w 
Ce | 6 In FrT 
} Ce | a In FrT 
5A Ce | 4 In FrT : 
’ Ce | 4 In ro) a 
Ce | 4 eS eee 
| Ce 6 Bae eee : : 
Ce | + aed ae ' 
| Ce 6 in —s, ‘ 
: 
; | 1025 Ce 3 ms eee” 
1700 CA | 5 a Pe A 
1400 CA | 5 In a 
CA - “9 eee: sees 
CA | e in RS Samet * 
2400 CA . In i ae 
2550 CA 6 In SSE cies me 
15600 | 17 FT 
11200 A |\17 FT 
4 A | 14 : ¢ 
f 3850 A ; 
2450 A ie 
| 4000 A as 
|16100 A Be ] : 
| 2700 A ppt ERE ae a 
. | 4000 A aA | te wate , 
; | 4200 A ss! te 2 
.. (11650 A [: T j “aa , 
v /16100 A 3 T ne te j 
113 AC 6 Do | FB 
| 190 AC 6 Do FT ‘ 
| 102 AC 6 Do | FB 
2 ae AC 6 Do | FB 
..| 124 AC 6 Do | FB ‘aie 
124 AC 6 Do | FB ; 
212 AC | 4 Do | FT 
200 AC | 6a ~Do | FT 
13750 A | 16 \J3mmM| FT = ; 
13500 A |16 \|imm FT / 
at 12000 A |\16 |i) FT * : 
17000 A | 15 mas a Rod 
13000 A | it | FT ee: : 
17000 A | 15 | FT oe : 
18000 A |15 FT : 
18000 ee eee i ; 
16800 A | 15 \12. FT ee G 
\ 16800 A | 15 |12.0 | FT ; 2 
17500 A | 15 |12.08 | FT } 
17500 A | 15 |12.0 | FT i ? 
26500 A | 15 |12.08 | FT | 
3000 A 9 | 6. | FT Re P 
3300 A 9 | 6.8 FT a de 
4025 A 9 | 6. FT 
‘ 18000 A | 16 |13.0B | FT ae 
17000 A | 15 |. | FT ? 
21000 A | 16 FT - 
r 20000 A | 16 | FT fo > 
Ps 21000 A | 16 FT Tee 
17500 A | 15 |12 FT 
“3 ce Tee ; Be 
2 A 4/6 & ; 
14000 A | 13 | FT i : 
3006 A 9 | 6mm FT ® te 
: 3300 A | © |eim ier) & |... 
| 13 Ce 3im | In 333 
) 60 Ce | ee ee ee 
| | 7. Ce am)... ‘i 
: ee 770q A | |. ie ee dd . 
ut | | } ; 
| — | | 
ee 510 Ce is | 4.40 FT | 1 as 
6284 Ce |.....| 4.28 | FT | 1 i 
' 772 Ce |.....| 4.95 | FT * @::. 
! 1 1 1 1 1 | | | | 
: | 
ae Een © ae 
- — , F 
tie : : ; : a Ae ; es Re iirc openamercmmcn ge Saag a 
Sa 4 i ee ne 3 


1961....GAS TURBINES-PROPULSION 


COMBUSTION IGNITION LUBRI- 
CHAMBERS FUEL SYSTEM SYSTEM CATION 


MAKE OF OVERALL DRY 
COMPONENT PARTS DIMENSIONS WEIGHT 


Length (In.) 


| 


Recommended Octane 


Rating of Fuel 
Max. Oil Consumption 


Emergency Pumps 
No. Fuel Nozzles per 
Combustion Chamber 
Sump Capacity (Pts.) 
(Pts./Hr.) 

Max. Diameter (In.) 
Without Component 


With Component 


Arrangement 
Material 

Air Intake 

No. of Pumps 
No. of 

Fuel Controls 
Afterburning 
No. of Ignitors 
Type of ignitor 
Generator 
Governor 
Vacuum Pump 
Fuel Pumps 
Extension Pipe 
Extension Pipe 
Parts (Lb.) 


| Line Number. 


UNITED 


| 48.9 | 
40.3 
| 42.5 | 


NAN NHHHNHN— 
S inienientenienient” 4 


w 


G,De,K,JP-4 
G,De,K,JP-4 
G,De,K,JP-4 
G,De,K,JP-4 
G,De,K,JP-4 


222222 222222222 
2222282 
=== [an 


222 
ee tt tt ee 


aha Ba SEUSS ShSaoaN 
fcor ce feorctre ere Ceecreccs 
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Aircraft & Missiles March 


on’ Seay eerie eet see MRIS oy, > a oa al poe pees ree = *  yohias 
i NS ee ee Ws a ak ee : eae mae oe bares 
eo or ai i‘ ee ae ok pe keen = ro ae et 
. tee : . oy eee Ee eer Se ee peers ae ONES ce EPR ye be ee o OS eee aed Ay 
i Re 
A eh 
‘eee 
Bae) 
aan 
id 
? 7. ao 
a ge 
ee | | | | a 
i Laem Senet. ECR RE SR Te A Ea —--|-—------ eee 
l ca r r l l l l ee sd 
2 Re v3 
— 2 Lae ig 
2 aS 
i : = 
; ' 1 t t ' t ' 1 ' ' J ' U ' = aa 7 U ze t aa a 
& | | | a ‘Bh Be oe WEEE STATES a 
a ER ORT es, ake M pe 1796 |......| 1 aes. 
. Cn | 8 | ss | TF | HM ei rT... 2 ‘ager 
: Cn | 8 Ss Tr. | HM a eG is.....] 3 pe 
Ca | 8 |88 | TF | HM | WIM) 42.0 184g |.) 4 Res Og 
Cn | 8 | SS | TF HM ie 2-0 | eee ieee —_. 
Co | 8/88 | TF | HM a 42.0 | 1679 |......| 6 # 
2am Cn 8 |Ss | TF | HM ee 42.5 | 1845 |......| 7 - 
Cn 1 | SS | RF HM +s 18.9 | 147|......| 8 a 
Co | 1/88 | AF | HM we 18.9| 106|......| 9 Wee: 
cy | 2/88 |TF | 1/}......)™ 0 ....| 210) 210 | 10 — 
cy | 2/88 | RF | teil 0 24.0 | 325 | 325) 11 ae 
cy | 2/88 [RF | afc Mm 7 25.5 | 325 | 325 | 12 bs ae 
eS | 2 tee tae ese ‘5 | 24:3 325 | 325 | 13 4 
F BS: Bs BES eke oe 5 24.3 290 | 290 | 14 eC? 
oS | 2: tar lal ‘5 24.0 | 308 | 308 | 15 ee 
Cy | 2 8s }OF | 11.....:]™ ‘5 | 24.0 300) 300 | 16 = 
oe Cy | 2/88 |RF | 1]im 2.) $G | 12.0) Ne | Var | Var | Var |......| Var | 57-5 | 25.4 | 250 | 250 | 17 ae 
co | 2 Les fae 1 isle 2 |$G |12.0| Ne | Var | Var | Var |......| Var 40.0 | | 24.0 | 215 | 215 | 18 bt 
Cy | 2/88 | Re | ttle 2 | 8G | 120) Ne | Var | Var | Var |...) Var | 68.7 | | 25.6 | 278) 275 | 19 Re 9 
+8 } | Naeb eee 
An eee ee 2 | Sp |......| 53) FA | FA Ben | FA | Ben | Var Ms | 364)....../ 20 Bey 
gy An ee See Te ed} awe, at See es | ee aie lec) Var 3| 335 |......| 21 aa 
An ti) oF | 1] 1 | HM | IPe BG Fey WS ibe 5 ttre oes Seppe er A 3| 370 |......| 22 er 
by An eee | i DL eee Seam es SR Sry 4) 210/00...) 23 — 
af An SS ae eS os | HM ..| JP-4 2 | Sp | Dry eas pe Sef Ly 2 4| 230 )......| 24 esr Se 
An i ee 1}......) HM | N | JP-4,5P-5 2 | Sp | Dry . ) Se ee pee, See, eA > 3) 410 |......| 2% - es 
i An a eC, Wha. | ..+.| JPG 2 | Sp Dry 5 7 De PS Re ee See 3/| 3 )......|2 fae 
KE Cn | 10 | SA | DF |....| N | HM | Y | JP4 1 | Sp Sec!) oe wen! Coe ee 6.0 | 3670 |......| 27 ‘Sees 
Cn | 10 | SA DF i) N | HM IN | KJP4JP5 |B) 2) Sp 33.0) 1.0) AR | Own| Ww |||) Pes | 188.9 | 100.6 | ane | 180 2800 | 29 ee 
An 1 |...) OF | tf...) HM |W | IPS 2 | Sp | 25.0| 1.83) a1 |Own|N |N | Par | 113.0|....... 1079 |....../30 pe ee 
| ibe is (epee eae aa eee atte a eeeaeeseeeesen: (eae tote [ocesfesssesbecseesfereeesfisceeefeeeees] 1Q8 fooce | 838 |) ee 
; FE SF eS YY ee ff | eon ©. eee AR, aR eel ESM he Ys ae | oe Sete 
Cn | 10 |SA |OF 71| N | HM |N | 1] 2 | Sp | 33.0) 1.03) AR | Own) Ww |... | Pes | 144.0 |... | 4270 | 3730 | 34 nde 
An ge ay Bahl ae ak soehigats dene te ole-cdsas BU bbibeb lids monde nia@0 0 cece as ln aa 615 |__| 37 BS a aed 
Cn | 10 |S$A | DF | 1| N | HM 2 | Sp | 33.0| 1.0|/ AR | Own) Ww |......| Pes | 188.9 | 109.6 3200 | 2815 | 38 cao 
3 Cn | 10 |SA | OF | 1| N | HM 2 |Sp | 33.0| 1.0| RL | Ben Ww |......| Pes | 166.3 | 130.9 4465 | 3835 | 39 ‘ 
a an | 1 |sS8 | RF | 1| (@) | HM | IP-4 wt le bck ta bouh:..ducahvklie Euccalewee 530 |......| 40 & 
# An | 1/88 | RF | 1!| (4) | HM 1P-4 0 ae SMe opera YS oni genes maeeed Some FNS Seay 606 |... ..|| 41 x 
. An | 1/88 | RF | 1/ (4) | HM IP-4 9 BG al eet & XS coe ered Mabe bots, ties 484 |......| 42 a 
An 1 |8S | RF | 1| 4) | HM 1P-4 EROS Me eee B <5 ccc eee eesti ges” cee 485 |......| 43 a 
An | 1/88 | RF | 1| (4) | HM 1P-4 ER Be ae eeeoe By setee pieoe eee geese Ee FO 622 |......| 44 4 
‘ An 1 |8S | RF | 1! 4) | HM 1P-4 tS i@ £...) €8.1.....[.....)soccsbsacdpaee Ie. 22c.c nen DEINE cc, er 
2 An 1|ss | RF | 1| 4) | HM 1P-4 4) 2) 8p [00 ) ve EE gs ] aale | 2ec2 | 000 225225] as ee 
7 An 1 |88 | RF | 1| (@) | HM | IP-4 oO ec ee ee ASS 
; | | a Rae 
Cn 8 |......| OF ..... HM | EB) ap-4 2 1 Gp |....--] BB ]....cfecesesfecosesfoeseee] OB |...-...] 087-3 | $8.0 ]......] O00 148 By ee 
ie, Cn 8 |.....| oF oo.) HM | ED aP-4sp-5 Os Se eee E | gee hear ieee ee ote | 38.9 |... || 4234 | 49 oe 
Cn Dy eee | HM | JP-4,5P-5 aE Se eee 8 ee epee epete eat el er | 38.9 |...) 3495 | 50 a: 
Cn 8 f....:| OF i) HM IP-4,)P-5 2 | Sp : pend AMMEE toe cc]oisessf-500coby pucellipack at vay cit. Eons sn is 
Cn @ }..22.:] DF veeee| HM IP-4,5P-5 Bt We eee 8 * 1 Sore aheie Hae der: sae tee Sere || pu asso | 52 R « 
Cn 8 |..2.1:] oF oo") HM IP-4 Le Be ee eed Sheth: Sian Somoe eee Robie gee te ae. 
Cn 8 |....!.] oF - oo.) HM | ED | 5P-45p-5 BS “Ste ®  ! Seen sane ms ran meeen inpines Merce? fee oe) me 
Cn 8 |.....:] oF - oo...) HM | | apa RE ae Shee | | Sane Sone aNON eae eee gece ek 
sa Cn toe |‘OF 0) HM | TB | JP-4IP-§ Sie |...) SB poi pac: aa.) | aco | 222"] 6080 | 56 wae 
tee Cn 8 |..2..:| or ‘2. HM | I | oP-4gp-5 hl Gate BR | cea aes ob s Snes mest 144.2 | 43.0 |...) 4845 | 87 ae 
iy Cn 8 |.2..:] oF vo) HM | | 3P-4p6 By See |p eonehs accor eae SPT) aagee | 4820 00052] 6100 | 68 a aes 
er Cn Bee | HM IP-4,5P-5 BPG J.....0h SEN |....cIc.-.-clec-...].cs<2sfesseecdons seach aE INL. cn pts 
Cn S14... i | HM IP-4 9 eo). aC eee oc Ble 
; Co | 8 |..:...| OF -..| HM IP-4,)P-5 Sim boas so bbe ofp calepalls bods] Wu lk koRSHN oh iiacay 2 ie - ae 
Cn 8 |......! oF SMM IP-4.JP-5 Ot a gees PRON OTIS METS IRN! SNR Getcame ee pee a. 
Cn 8 |.....:| DF | HM IP-4,)P-5 3 Seer NeRe (GOO NE! Mey RR Bake! Ae ow ee oy 
Cn 8 |......] oF 0) HM 1P-4 2 | [02:: RR Eee) eee Mattes aera | beets ce ieee Rie 
Cn 8 |.....| oF i HM 1P-4 S tae bck. (ae iinet nee: eee Seis Bont fee ee ee 
Cn 8 |..:..:] oF | HM |) 3p-4p5 2t Baers Hane Geter Reese: Sate eae acces Sat a Berti 
: Cn Se | DF i> HM ff Jp-4 tt yee RE “Stabe Sturm tone: cee sng PO ee 
ou Cn pA ees if 1 | HM | 3P-4 2 | Sp ai. Pay Nee BNGEN NOL She Gea ae) ee i. 
ag Cn 8 |.22.5.] or 1 HM | IP -4 S ia. }...4. Per SOON ete: Hans re Gee ee! Bea a 
vi An een beeen a er. 2 | Sp | 24.0 swale essen esos fosdlCOkstsedl ls acecal Mann nMNNIE Ton .01 era ao 
An) coo am |i ap-4.G 2 | Sp | 24.0 SOON SON WARREN ane’ rpabeel eke FL Bo ote cy 
= Cn | 9 vos) OF vo HM | | JP -4.5P-5 Stee hia. roe rere OREN apcstt peter eames Fees ] ae Bs 
Cn | 8 |......| DF 2 HM | EB ap-43p-5 2 | |....:: RO RSS MEN Winer Pee iia FA OY ae Ghee 
ee Co | 8 |....::| OF vies} AIM IP-4,)P-5 a Me ee ea eps: Gah hE SAE aay Be mie ite wr) ieee 
MS An 1 |ss | oF N 6M IN eek 6] 1 |/sp | 60) .4/N |N | Own} N | vie |.......| 25.0] 15.8] 52/......| 75 Pes. 
Cn 1 321 Rad ee M Se a 2 OR 1 Sp | 14.0 Ne JH |......| Ww ne Pes j.......| 0.0 | 2.2} 200)|......| 7% a oe 
| re See ee 2 a a i: 2 ie Sere et Se Gg Bes Hed a) Re PG, foie BD 16.0| 10.3| 25)......| 7 a 
Be an | 1/88 |or | 2) 6 |m |W | spasps 36| 2 | Sp PST Salen tee veseesfecese.{ The [o......| 121.9! 37.8 | ane7 |......| 78 ee 
te | > Se aed 
am) | | 
Cy ae eee ieee, at aoe le af) ee) eas Ee Soe ee A ee ee ae Sgr 
fe Cy D fo ceee Leese es Bf cave f WH 1D Ln ccsccstcnnsecshe BP Pe PMMEET Bahan fs occes lees «cle cplcaMiesobeebemeeeets ws cok. «dos. ip ann ain oo" Dam See 
Se Cy ees Me Den eB eccenmncneeed EE By ie Seo mere Hota Geen fgets: monet diem, rae ‘Wee 
Gh: ———————— LAT = 
re ee ‘are 
: ee | 196) 125 ON 
—— 
a Beit a 
a es. ee : — ae Ries uc: ilar ian Sees: ; Bac i a ll : oe " * 
ee aoe Ss: ae eile pe ae Roe a ae a 
ee ee oe ge - 


, 
f 
Z 


f 
i 


@ GAS TURBINES @ 


| ENGINE PERFORMANCE COMPRESSOR TURBINE 
TYPE en oa 
TAKE-OFF NORMAL MAX. CRUISING 2 | a 
oa is : |= | 3] 
MAKE $\3 é s | ot § 2 siz oe 
me AND MODEL ¢ = 5 | = = x $13 z é | Fa 
2 Si isSi/ ale 3|/4| | ziagiée 3 |6 $18 |2/| 8/2 
ae a = = a 4 . = Ss | 
2 tisis|4 |Siae] 4] S| 3 | 4 | 8 |\2 Te eieis 
2 e | 4 mt a * 2 | . | = a ° Ss 
é SiIPi EF ELS El S| ELSI EEL El a el els 2181518 
3 Fi/a\;rFia e,jej}/rié e|ejjé« e;je/}/@&@ljer}z2z2;/& l|al2z2ia 
| | ' 
. | 
[FRANCE—Continued | | | 
Hispano-Suiza—Cont'd | | | 
1 HS-R-800 TJ 2645 ON i... | N Oe. tice N UA |}*r | 1 
2 HS-R-804 TJ | 3306 | N | 12000 | 1.08'| 3000| N |...... 1.071, 2645 N | 11250 N A 7 FT | 1 
| 
3 S.N.E.C.M.A. Atar E-5 TJ 8180 | N 8400 | 1.05!| 6570 | N 8050 | 1.011| 5740 | N 7850 | 1.00!}N | A 8 | 4.80 |.....| 1 
4 Atar G-2, G-3) TJ 9730 | N 8400 | 2.05!| 7500 | N 8400 | 1.111| 5070 | N 7850 | 1.08'|N (A | 8 | 4.80).....) 1 | 
5 Atar 8 TJ 9710 | N 8400 | .98!| 7810 | N 8150 | .93 | 6840 | N goc0 | .922|/N (A | 9 | 5.50 | gE. 
b Atar 9-B TJ 13250 | N 8400 | 2.07!| 9360 | N 8400 | 1.01!/ 6500 | N 8000 .971|}N |A | 9 | 5.50) 2 | 
7 Atar 9-C| TJ 13250 | N 8400 | 2.03 9430 | N 8400 | 1.01 | 6800 | N 8000 | .96|N |A 9 | 5.50 } 2 | 
8 Atar 9-D) TJ 13550 | N | 8400 | 2.03 | 9430 | N 8400 | 1.01 | 6500 | N 8000, .96/N | A 9 | 12 
9 | Turbomeca Marbore VI. TJ 1060 | N | 21500 | 1.121; 926| N 1,171 | N N | Ce | 1 | 3.84 1 | 
10 Palas, TJ 352 | N | 34000 | 1.17!) 285| N 1,13! | N N |Ce | 1 | 3.95 | 1 | 
" Marbore I!) TJ 880 | N | 22600/ 1.15 | 710) N 1.091, 120; N | N | Ce] 1 | 3.85 | ei 
12 ..Gabizo| TJ 2420 | N | 17500 | 1.05'| 2000 N | 1,001|......| N N |CA| 2 | 5.20 | 
13 Gourdon| TJ 1600 | 21500 | 1.04 Gee bey RRRE Ors CA | 2 | 5.20 | | 
14 Artouste 11 C, TS | 500 | 34000 .87 | HERE 4 GE PEE WEEE S Ce | 1 | 3.88 | 2 
15 Artouste 111 BB) TS | 650 | 34000 | .65 gh EOS: he Sah RORY, Sees: |CA | 2 | 5.20 | 3 
16 Astazou Il, TS 555 | 43500 .59 | CA | 2 | 6.00 3 
17 Turmo 111 C| FrT 1250 | 22500 | .60 Bern CA | 2 | 5.50 | 3 
18 : Turmo t11 D| FrT 1250 | 22500 | .60 } CA | 2 | 5.50 | 3 
a Palouste IV. Ac 252 | 34000 | Ce | 2 | 3.80 | 2 
20 od Autan Ill) Ac | 552 | 34000 lA 4 | 4.15 3 
21 Astazou 11 TP | 555 | 43500 «59 | CA | 2 | 6.00 | 3 
22 Bastan IV TP 987 | 33500 .6! | CA | 2 | 5.50 3 
BE. --senacebtencs ..Oredon 1 TP | 210 | 59000 | .63 CA | 2 | 6.00 3 | 
| 
GREAT BRITAIN | | | 
24 | Blackburn....... Palas 600! TJ | S 390 | N_ | 35000 | 1.201} 340| N | 33000 | 1.141, 359 N | 34000/1.19|N | Ce | 1 | 4.09) In 1 | In 
25 Artouste 600 TP 472 | 35000 | .98 aes 414 | 34000 | 1.03 Ce | 1 | 4.00 | In 2 | In 
26 | Turmo 603| FrT | 425 | 34000 | 1.11 375 | 33000 | 1.13 Ce | 1 | 3.86 | In 2 | In 
27 | _. Nimbus A129) FrT | 968 35000/| .68 815 | 34000 | .72 CA | 3 i In 3 | In 
| 
28 | Bristol Siddeley Viper 8| TJ 1750 | N 1.07! | N 547/| N 1.2813) N A 7 |4.08|Ci | 1 | FT 
29 Viper 9| TJ 1900 | N 1.12! | N 580 | N 1.331|N A 7 |4.2%|\Ci |} 1 | FT 
30 Viper 11| TJ 2500 | N 1,041 | N 750| NW |....... 1.251) N 1A 7 | 4.37| Pn | 1 | FT 
31 ...+...Wiper 12) TJ 2700 | N 1.08! N Te Be eee 1.301} N (A 7 | 4.47) Pn | 1 | FT 
32 Orpheus Mk. 701| TJ 4700 | N 1.06! N . 2 a ecm 1.331) N | A 7 | 4.30|/ FT | 1 | FT 
33 Orpheus Mk. 803| TJ 5000 | N 1.08! | N 1680 | WN i....... 1.341| N A 7 | 4.38) 6T | 1 | FT 
34 Orpheus Mk. 101| TJ 4230 | N .96! | N 1380 | WN i....... 1.241|N | A 7 |4.30|6T | 1°!) FT 
35 Orpheus 12 SR} TJ |....| 8170 | N 1.62! | N a ae ees 1.251| N | A 8 |6.46| FT | 2 | FT 
36 Sapphire Mk. 100 Series} TJ |.....| 8300 | N | | .87! N ome | M I......: 1.05] N | A | 13 | 7.49/ Fp | 2 | FT 
37 Sapphire Mk. 200) TJ |.....|/11000 | N -88! N od oe See 1.081} N |A | 13 |7.49| Fp | 2 | FT 
38 Sapphire Mk. 209 (Sa7R)| TJ |...../12230| N 1,38! N ae me Bivsees soe DR Pe Tee | 2: |e 
39 .Olympus Mk. 104) TJ |. ...|13500 | N | | WN a Bebvshas es Be aa tee ; ‘ : 
40 .. Olympus Mk. 201) TJ |.....|17000 | N | | | N Doses t | A a , 
41 Olympus] TJ | ....|33000 | N | | N es a a ee 7 45% 
42 Double Mamba ASMD-8| TP | C 730 | 3600 662 275 | 2100 |...... | .662,P | A |11 | 5.80) Fp | 3 | FT 
43 Proteus 788 TP 1260 | 3910 | . 602 380 | 2197 |...... 487) P | CA | 13 | 7.20) FT | 4 | FT 
44 d TuF te ibtcel AEE Sets ee Biel: ek tack 
45 BS 75| TuF 7550 51 | 6985 | .50 | 6470 OTe Th £.... ea 
46 Olympus BO 1-21| TJ | 20000 | sf | | i Ses Rae 
47 Orpheus Mk. 805| TJ | 4000 | 1.04 | 4000 1.04 | iA 7 | FT 
48 Viper ASV 20| TJ | S | 3000 | .97 | | A & i Je 
49 de Havilland Gyron Jr. DGJ-2 Ti |S | 7100 N reeee) i eee | |N \A ” | = 3 
50 Gyron Jr.DGJ-10 TJ |S {10000 | N eR: Nfl LA L.. Cal 
51 Gnome H1200 TJ | C 2600 | N | 195007, .602| 2350 | N | 19500| .632/ 2100 N | 19500| .642;N | A | 10 | 8.30 | Do 
52 | Gnome H1400/ TJ |S | 1440} N_ | 19500 | .622/ 1400| N | 19500 | .602/ 1175 | N | 19500| .622)N | A | 10 | 8.30 | Do | 
53 Gnome P-1000| TP | S$ 144 | 1000 | 20000 | .672| 130 | 900 | 19000 | .702} 120 | 800/| 17000, .737)P | A | 10 | 8.30 Do 
54 | Napier Eland N. E13 TP S$ 500 | 2805 | 12500 | .672) 420 | 2180 | 12000 | .712) 355 | 1710 | 11500 | .762)P | A | 105 7.008 FT | 3 FT 
55 Eland N. El.6 TP | S 700 | 3230 | 12500 | .617| 625 | 2670 | 12000 | .637| 590 | 2420 | 11750, .657/P | A | 10 |7.00/FT].....)..... 
56 Eland N. Ei. 7) TP 650 | 3250 | 12500 | .617| 625 | 2900 | 12500 | .637| 550 | 2600 | 12000 .637}P | A | 105 | 7.00% FT 
57 | Eland 504) TP S$ | 700 | 3230 | 12500 | .617| 625 | 2670 | 12000 | .637| 590 | 2420 | 11750, .657/P | A | 10 | 7.00 | FT 
58 Eland 508, TP | S 700 | 3230 | 12500 | .617| 665 | 2930 | 12250 | .627| 625 | 2670 | 12000 | .637;P | A | 10 | 7.00 | FT 
59 Eland E. 2118} TP | S$ 555 | 3500 | 12500 | .647| 515 | 2850 | 12500 | .687| 505 | 2650 | 12500 | .697| |A | 10 | 7.00 | FT 
60 | Eland E. 229A8| TP | $ 545 | 3230 | 12500 .627| 505 | 2670 | 12500 | .657| 495 | 2460 | 12500 | .677| (A | 10 | 7.00) FT 
61 | Rolls-Royce.. Avon RA24,24R' TJ S$ (|11250| N N i | Sie be. a Se was 
62 | Avon RA 28} TJ |S |10000| N N } N iN |A 15 Pn | 2 | FT 
63 | Avon RB 146, TJ $ /|13220| N N N N OA Bae Se ae ca 
64 | Avon RA 29/1| TJ S$ /10500 | N 8050.80! 9125 ON | 7650 | .761| 2340 N | 7200; .941.N | A | 16 |9.10| Pn | 3 | FT 
65 Avon RA 29/3} TJ S$ |11400 | N 8050 .85! 9500, N | 7750| .77! 2750; N | 7500 .961}N | A | 16 | 9.70| Pn | 3 | FT 
66 eee Avon RA 29/6} TJ |S |12200| N 8050 | .78! 10820 | N 7850 | .7411330| N | 7500, .921}N | A | 17 /10.06| Pn | 3 | FT 
4 ae Conway RCo 11| TJ |S 17250 | N Rak N Hs | Nn | eae ae eee eee Lab SR Cee 
5 oer Conway RCo12, TJ |S |17500 N 9980 .74114625 | N 9590 | .70!| 4625 N 9240, .901|N A | 16 |14.10| Pn | 3 | FT 
69 Fivioas Conway RCo 15} TJ S$ /|18500 | N 9895 | .721|15000 | N 9500 | .68'| 5040 | N 9200 | .861|N (A | 16 |14.30| Pn | 3 | FT 
70 Conway RCo 42} TJ |S |20250| N 9955 | .621/16500 | N 9575 | .6i1| 5400 | N 9280 .80t1N | A |.....]...... 3 ae ; 
5 aeeeeetioncoe RB 141; TJ S$ /|15000| N 9895 | .61114100 | N 9725 | .60! 4/80 | N 9390 | .80!. N A | 16 |16.80 | Pn | 3 | FT 
4 Oe RB 163} TJ) |S | 9850 | N_ | 12490} .58!| 9450 | N_ | 12260 .571| 2730, N | 11860! .771|N | A | 16 |16.80 | Pn | 3 | FT 
73 . 506 Dart RDa 3} TP S | 1480 | 1345 | 14500 | .707| 1184 | 1075 | 13800  .757' 955 | 915 | 13600 | .657 P | Ce | 2 | 5.40 | In 2 | FT 
510 Dart RDa 6) TP S_ | 1670 | 1535 | 14500 | .667| 1428 | 1310 | 14000 | .707 985 | 945 | 13600 .637:P | Ce | 2 | 5.40 | In 2 | FT 
| gaat 511 Dart RDa 6) TP S | 1650 | 1535 | 14500 | .677| 1650 | 1535 | 14500 | .677, 950 | 945 | 13600 .667 P Ce | 2 | 5.40 | In 2 | FT 
| eee 514 Dart RDa 6) TP S | 1650 | 1535 | 14500 | .677| 1650 | 1535 | 14500 | .677 985 | 945 | 13600 .637 P Ce | 2 | 5.40 | In 2 | FT 
od At 520 Dart RDa7| TP S_ | 1815 | 1630 | 15000 | .677| 1651 | 1495 | 14500 | .687 1295 | 1200 | 14000 587 P (Ce | 2 | 5.60 | In 3 | FT 
78 | 525 Dart RDa7/1| TP S$ | 1910 | 1730 | 15000 | .657| 1746 | 1585 | 14500 | .677 1295 | 1200 | 14000 587 P | Ce | 2 | 5.60 In | 3 | FT 
79 | 526,527,530,531 DartRDa7/2) TP S | 2020 | 1835 | 15000 | .647 2020 | 1835 | 15000 | .647 1315 | 1220| 14000 .577 P | Ce | 2 | 5.60) In | 3 FT 
80 528 Dart RDa7/2 TP S | 2020 | 1835 | 15000 | .647 2020 | 1835 | 15000 | .647| 1315 | 1220 | 14000 .577 P | Ce | 2 | 5.60) In | 3 FT 
! ' 
For References and Abbreviations see pages 128-129 
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PROPULSI —_* @ GAS TURBINES @ 
COMBUSTION IGNITION | LUBRI- MAKE OF OVERALL DRY 
CHAMBERS FUEL SYSTEM SYSTEM | CATION COMPONENT PARTS DIMENSIONS WEIGHT 
| 2 -5 => § 
2 5 33 a 4 Length (In.) m = 
2 8 2s aié en wan al ee 
— 2: 3 . € S 
el é 33 so} e¢|/8 | 2/2 2 gs/ g\si2 /2 lg 
- o 2 aéigie 2s x S = 3 is E o Fd = sis E S 
Ss | E >| Eis Ea 25| = = a) 5 & ™ *) € | 8s/18s/2 
Sigiazaigiée ei¢ecie es =s|&|->/8 \/=s2 5 , | E 5 «| as |§S/Ss\E 
£42123 12 iSicni es is i> JPRS: jue Be Se ce ; 3/33/65 |S¢/3-/\2 
€ > S £ |s/|\ss £ € us! S e 23/1 Ss s S B £<¢ : 2/| 22 
Elsi 3aizisise| siz 35 s§is|&|§ |s2'8 | 518 | 8 | 8 | $8) S2| 5 | 25\25/2 
oe ale ee ee a) a eS ee 28)2)/F°/28 |22/8/5/S8| 5) 2 | Sa) Sa | = | sé 32/5 
| ' 
FRANCE—Continued 
| ' ’ 
Ras AE eee OU) Re ON A ee ee ee A Se ee) ee ee Res, ee UR Ape ewe Be Cake. eer 1 
An 1 | 1 ie Ph hia: eink “| Ss RS le, Ses ene ia sneer nines gt ot 678 |... | 2 
An 20 _ Lee N 2 |SG | 17.8| 1.9] Own]...... et eee BS .8 | 1945 s 
An 20 | ise Ts Y 2 |S$G | 17.5| 1.9) Own BS BS .4 | 2720 | 4 
An 20 | DF ee N | 2 |$G | 11.5] 1.3 | Own (S| ee BS -6 | 2310 5 
An 20 | lor ia] H Y | 2 |$G | 11.5] 1.3 | Own BS BS .0 | 2940 6 
An 20 “ESE H |Y 2 |SG | 11.5) 2.5 | Own BS BS .0 | 3020 |. 7 
An 20 |OF | 1) 1 Pie 72. 2 |S8G | 11.5] 2.5 | Own]...... BS BS .0 | 2040 |...... 7 
E 
An t JP-1,JP-4 ere. ass vg der eaiw SARs cae ave vedienas eevee 85.9 | 22.2| 314]...... 9 
} An |. P-1 Ts 6 RE Baers De erm ges RR RE Et Peer 48.0 | 16.0| 158|...... 10 
An JP-1,5P-4 Bs ah Re eee Sh a SS ee ee eset 61.5 | 22.2| 314]...... 11 
os An | 1 hh tah RR ERA OSI DRS SRR NAR HN RS ta 82.0 | 26.4 | 585 /|...... 12 
a pi nl RGR FNS ORSIRSE Ue dea" ‘cuphiee vats: oem ae. 69.0 | 22.2| 375|...... 13 
Sa SR RRR 5 TERE eee I LRN as Sp? IE Psy 4 ey Sey On 66.7 | 21.6 | 319/|...... 4 
ae .eeoass|, MS SET SE Leaky ae 
ee ee EER ee: aR ean, Sere OO eT) RR ie TR, BRR SRD) a: SOS? eR, ar 84.7 | 18.0 | 207)...... 16 
ae ee vee ei sfoovenss ty: MRD MP bowecacl ae 
se a eee o> eR Eee 
Sac adeabs -..s--| 48.0] 21.6 | 200]......] 19 
‘eel (ERRRRRRRORN TCT: ROR: ARE EE A GE REESE ET: OS Sata Tale 52.0 | 24.0| 287|......| 20 
ees LE DRGs Oe ENS ey SRR) SeRRRal CaN RRS Maes SREP! Wr ed Mi ae 69.0 | 18.0, 300)...... 21 
MS =i; cevy asthe tame jna: eee! Spa cecmapinaten (ete: «Sibi cin Seeiiey (RES ee Re Hee tee Sa Maer 74.4 | 21.6 | 678)...... 22 
eae bis austenite ; rs Soe) aR ieee! icky veeeest 60.0 | 14.41 202 !......] 23 
| 
oa GREAT BRITAIN 
An Bw ee we ae |) eee Ri| 1 | To 5.0| .3/| Ple | Rot | Luc |N | Ple | 43.8) 43.5/17.5)...... 170 | 24 
An Bt Br Bete Bi eC % pees Ri} 1 | To | 5.0| .3| Ple | Rot | Luc aes 25 
An ec. gt SECR Be sat 3) epee Ri| 1 | To | 7.0| .3/| Ple | Rot | Luc 370 | 26 
An | 1 | NS | OF 1|/ N |M 8 eee Ri| 1 | To | 14.0 -5 | Rot | | Lue er | 27 
An 1 | oe A) ph ee ere! 24} 2 | He |....:.| 1.3] Ret |......] tue | nw | wt eee 510 | 28 
An v1 1) N /H ia eee a 2 |24| 2 | HE |......] 1.3] Rot |......| Lue | N ‘oa 510 | 29 
An 1 | 2 a Se error Ne 2). See? | Bee Luc | N “| eee 549 | 30 
An 1 Ta” AK a, (SS nae aioe: S21 h + ms Luc | N 5 eee 549 | 31 
Cn 1 NS 1| NH Ca Rae mica 7| 2 | HE | 12.0| 2.0/| Rot | Rot | Luc | N ° | eee 790 | 32 
Cn 1 | NS hie at Game ie eR R Rein | 7| 2 | HE | 14.0| 2.0| BTH| Lab | Luc | N « | eee 835 | 33 
Cn 1 NS BUS Bis ae eG Cheperer oe 7| 2 HE | 12.0) 2.0) Rot | Lab | Luc | N :) 900 | 34 
Cn 1 NS jac) ae oe Ee 7| 2 | HE | 12.0| 2.0) BTH! Lab | Luc | N  } eee 1110 | 35 
An 1 Bie 2: Fey eee Sepeeten: |36| 2 | HE | 1.5 | Rot | Rot | Dow| N . foe 2670 | 36 
An 1 Be er es Oe ees ewe 24; 2 HE 1.5 | Rot | Dow | N Y Ee 3110 | 37 
An 1 Bia asset, 24| 2 | HE | 1.0] 1.8 Rot | Dow | N y *. Ss 3110 | 38 
' Cn 1 Ls N HM ER 8 HE ‘a Rot | Rot | Luc ee é oe a 
. Cn 1 |} 2} N | HM i.. 8 | | Rot | EE Luc . a Byes 40 
Cn 1 | 2) N | |v | 8 en Om epee 8s) 25: Seen 41 
An 1 | NS Ble St ae |24| 2 | HE .5 | Rot | Lue | N Luc |. | 103.4 | 61.3 |...... 2500 | 42 
Cy | 8 | NS i oe. Soe ee 1] 2 2.0 | Rot | Rot | Luc | N Luc | 100.6 | 40.1 |...... 2900 | a 
Pater | ma } , niet ee | 
Ey Basal j | 45 
Bens } Die. o6an caea oon Sy katie’ of fesee : | ‘ | iol i | 46 
: Cy 7 NS 1] N H MBit e dicuswa ces Bs ay 2.0 Rot | Lab | Luc | Luc y 47 
~ An a | ae bubain ae wee ee | | | a + ee | 4 48 
, An Ae. ates oS ae Ba (B- Tae fae Fee eee Yh ae Ae 49 
An Y oe pe ie eh BS ns 191.0 | 70.0| 6.0). nis ne 
An 2 DF 1} | N | JP-1,JP-4,JP-5 | 16) 1 | Sp | Dry | Rot | Luc i oe ees 78.0 | 1.0 | 1043 | 973 | 51 
An DF | 1 E | N | JP-1,JP-4,JP-5 | 16 | 1 | Sp | Dry | ae 1....0 | due |...... 55.0 | 20.0; 438) 38 | 52 
An 1 DF 1 | | N | JP-1,JP-4,JP-5 | 16 | Sp | Dry | ie eas Luc | | date a: 79.3 | 31.6 | 605 | 570 | 53 
| | | 
Cy 6 | NS | OF | 1 N | HM N is 1| 2 | Sp | Dry | 2.0) Rot Ru | es 158.3 | 36.0 | 2435 |...... 54 
Cy 6 NS ODF | 1| N | HM/N | DERD 2482 1| 2 |Sp | Dry | 2.0| Rot | Rtl oe es 115.5 | 36.0, 820|...... 55 
Cy 6 NS | DF | 1| N | HM N | DERD 2482 1} 2 | Sp | Dry | 2.0; Rot | Rtl ei Bis s>. 158.3 36.0 | 2525|..... 56 
Cy 6 | NS OF | 1| N | HM | N | JP-1,JP-4 1| 2 | Sp | Dry | 2.0) Rot Ath |......] Lue |.......| 198.6 1820 |... ...| 57 
Cy 6 NS DF | 1/ N | HM | N | JP-1,JP-4JP-5 | 1| 2 | Sp | Dry | 1.0| Rot | Ecl | Own!...... Luc |... 115.5 36.0 | 1820 58 
An 10 NS OF | 1........ HM | N | JP-1,JP-45P-5 | 1| 2 | Sp | Dry | 2.0! Rot vetfeacec et BOE | SOREL... cf EL ca ch 
Cy 6 NS ODF 1 | HM N | JP-1JP-4JP-5 | 1/ 2 | Sp | Dry |..... Rot ....| Lue | 159.0 | 36.0 | 1500 ......| 60 
Cn 8 bys .K Bleed aro-eV aig se letdcie Aven so] Geol ey oh ae lee co ed 126.0 | 41.5 Se 
Cn 8 | NS | OF ee ‘| K 1 8 [OO fi... ccle...ccdp eas ebay dccaddecdobaeas ae pene ad 113.3 | 41.5 2890 | 62 
Cn b anal K Ses .. | 145.0 | 41.5 .| 63 
Cn 8 |NS DF | 2! N |M |N | K,JP-1,5P-2 1| 2 | HE | 7.0| .8| Rot | Rot N ee ae 126.0 | 39.0 | 3327 | 64 
Cn 8 | NS |DF | 2! N |M |N/K 1} 2 |HE | 7.0| .8| Rot | FA | N hy, aii 126.0 | 39.0|..... 3327 | 65 
Cn 8 |NS |DF | 2; N |M |N'K 1| 2 | HE | 65/ .8| Rot | FA |..... N = ee 133.0 | 39.0 3453 | 66 
Cn 10 | RES (Pee K Sbachl cates x 136.0 | 42.0 67 
Cn 10 | NS | OF | 2} N |M |N/K 1| 2 | HE | 30.0| 1.0| FA | FA N eee 136.0 | 42.0 4542 | 68 
Cn 10 | NS |OF | 2} N |M |N/K 1| 2 | HE | 39.0| 1.0 FA | FA N Luc |.... 136.0 | 42.0 |. 4582 | 69 
Cn 10 I. K Pee (tee ee 144.0 | 45.0 |. 5009 | 70 
Cn 10 | NS |OF | 2} N |M |N|K 1] 2 | HE | 17.0] 1.0] FA | FA Lue 134.5 | 42.0 3613 | 71 
Cn 10 | NS |OF | 1/N |M | N/K 1] 2 | HE | 14.0| .8| Ret | AEN |...... N | Luc 110.0 | 37.0 |......| 2200 | 72 
Cy 7 |NS DF | 1) N |M |N- KJP-1 1| 2 | HE | 25.0| 1.0| Rot | N |) tee Pe: 98.0 | 38.0 | 1134 | 1026 | 73 
Cy 7 |NS DF | 1| N |M | N | K,JP-1 1| 2 | HE | 26.0] 1.0| Rot |N ...... N | Lue |... 98.0 | 38.0 | 1244 | 1106 | 74 
Cy 7 | NS | OF | 1 N |M (|N | K,5P-1 1| 2 | HE | 26.0] 1.0] Rot |N |...... ee ee 98.0 | 38.0 | 1244 | 1106 | 75 
Cy 7 | NS | OF | 1); N |M | N | K,JP-1 1] 2 | HE | 25.0] 1.0| Rot |N i..... N | Lue |... 98.0 | 38.0 | 1221 | 1114 | 76 
Cy 7 |NS | DF | 1|/ N |M |N | KJP-1 1| 2 | HE | 25.0| 1.0| Rot |N |......|N | Luc |.......| 98.0 | 38.0 | 1314 | 1207 | 77 
Cy 7 |NS OF | 1|/ N |M |N_ KJP-1 1| 2 | HE | 25.0| 1.0| Rot |N |...... 1M | due |... 98.0 | 38.0 | 1335 | 1227 | 78 
Cy 7 |NS |OF | 1|/ N |M |W | KJP-1 1| 2 | HE | 25.0] 1.0| Rot | NW i...... WN | tue |.... $8.0 | 38.0 | 1335 | 1227 | 79 
: Cy 7 |NS | OF | 1 | N |M N | K,JP-1 1} 2 HE 25.0 | 1.0 Rot ee Se ON ee L....: 98.0 | 38.0 | 1371 | 1223 | 80 
For References and Abbreviations see pages 128-129 
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®@ GAS TURBINES @ 


GAS TURBINES 


ENGINE PERFORMANCE COMPRESSOR | TURBINE 
oo | aE SE ee ed SSE ts Boke 
aout TAKE-OFF NORMAL MAX. CRUISING 2 ms 
; - ~ 3 
MAKE § | 3 Fr s ry s 2 s\f = 
AND MODEL «| ¢$ = 3 = 3 =x 6/8 at = 
: 2 s - E = — Ee ~ ~ = oe ° Ss wo e o 
4 | $'S/34/e siale z2\/a/\¢ 3|96 *=|'S|\|¢/| 8/2 
5 Sisi|c-|é2 oeaer si-|é s | 5s a\e¢l2\a/\e 
< é 2 Z “ ° z . o z r ° = 7 3 a i e 
- 2\e 3 é = = 3 a = = ae = = = ie A 3 *|ig 
Ss | aE ge? - £ a si 2 © a si 2i|Ff a Iie i Riga2i £F igiséi=s 
= | e/a|rilaf|e a ee c eirFilie C4 a a a i 
GREAT BRITAIN—Continued 
Rolis-Royce— Cont'd | 
1 ... 629 Dart RDa 7/2; TP S$ 2100 | 1910 | 15000 | .667| 2100 | 1910 | 15000 | .667| 1315 | 1220 | 14000 | .577| P Ce 2 | 5.60 | In 3 | FT 
2 ....§40 Dart RDa 10| TP S$ 2553 | 2305 | 15000 | .617| 2553 | 2305 | 15000 | .617| 1620 | 1445 | 14200 | .557| P Ce 2 | 6.35 | In 3 «FT 
3 . 542 Dart RDa 10/1, TPS 3030 2750 | 15000 |...... 2553 | 2305 | 15000 | .617| 1620 | 1445 | 14200 .557| P Ce 2 | 6.35 | In 3 | FT 
Pe - etunwas Tyne RTr1| TP S 4785 | 4320 | 15250 -517) 4195 | 3835 | 13500 -507| 2685 | 2445 | 12500 | .407| P A 15 |13.50 | Pn 4 FT 
5 Tyne RTr 11| TP | ) 5325 | 4850 | 15250 -487) 4665 | 4270 | 14100 -497| 3195 | 2845 | 13500 «397 P A 15 |13.50| Pn | 4 | FT 
6 Tyne RTr 12) TP | S 5500 | 5095 | 15250 | .477| 5045 | 4685 | 14500 | .477) 3045 | 2825 | 13500 | .397| P A 15 {13.50 | Pn 4 | FT 
7 ..RB 108} TJ |S | 2010) N Si Boe eh See th BES ee iE Sl Sat eee oe age 
8) obssosceasecevedenes RB 145, TJ |S 2750 | N N eS See ee. WD feveasces pees N en Peres ee aes |-+e: ¥ 
Sn WON seXencxs tncarar 4002.001 TJ S$ 716 | N 25000 | 1.211) 635 N | 24400 1.21"| 514/ N | 23200/ 1.191 N | Ce |e SE ees FT 
| ‘ +++. 4700.000 Ac ses 542 25000 | 1.20 483 | 24000 | 1.27 |......|..... basneebea sas r | Ce |) Oo ee re ae 
ABBREVIATIONS 8—Gas turbine with rear drive and AR—Air Research Co, De—Diesel fuel. 


1—Pound per hour per pound of thrust. 


2—Pound per horsepower per hour. 
3—Pound per hour. 


11—Based on water/alcohol augmenta- 


hydraulie clutch 


application. 


4—Included in main pump. tion. 
5—Main compressor only; nine stage A—Axial. 
auxilliary compressor for heli- Ac—Air compressor. 
copter rotor tip jets. AC— Axial centrifugal. 
6—Main compressor only: auxilliary 


compressor, 4.50. 


7—Pound per equivalent shaft horse- 


power per hour. 


AEA—Air Equipment Asnieres (France). 
Al—Air impingement. 


AK— Aviation kerosene, 


An—Anoular. 


for he lic opter 
BS—Bronzav 


C—Coupled. 


CA—Centrifugal and axial. 


Ce—Ceco. 
Ce—Centrifu 


Ci—Clamp. 
Cn—Cannula 
Cy—Cylindri 


Ben—Bendix. 


BTH—British Thompson Houston, Ltd. 


CE—Chandler-Evans Co. 


ia-Snecma. 


DF—Direct flow. 
Do—Dovetail. 
Dow—Dovwty. 


Du—Dual entry. 


E—Electronic. 


Eci—Eclipse. 


gal. 


FB—Fir tree and ball. 
r. Fo—Fir tree and pin. 


cal, 


EE—English Electric Co., Ltd. 
FA—Furnished by airframe manufacturer. 


FP—Furnishedby propeller manufacturer. 


SO 


Value of Backlog of Orders— 
Complete Aircraft and Parts 


(In Thousands of Dollars) 
Industry Div., Bureau of the Census 


As of December 31 


1951... 
1952... 
-—- ~-Type of Customer —-— —— — —— 1953... 
U.S. All 1954...... 
As of September 30 Military Other Total 1955... 
1960. . $4,384,000 $1,807,000 $6,191 000 === 
1959 4635 ,000 2'383 000 7,018,000 — 
ee 5,349,000 2'759;000 8, 108,000 be 
ES res 2 6,622,000 2,744,000 —_ ij “s=etecevs 
1068. . 9,450,000 2,797,000 12,247 ,000 
8,528,000 1,128,000 9,656 ,000 
1964......... 9,821,000 665,000 10,486 ,000 
1953... 11,210,000 734,000 11,944,000 
ML a0 0p sntdeve vee onmwohahwae 9,300,000 827,000 10,127,000 
Value of Net New Orders— 
. 
Complete Aircraft and Parts 
(In Thousands of Dollars) 
Industry Div., Bureau of the Census 
———————-Type of Customer-—— ——_——— 
U.S. All 
Period Military Other Total 
IL, ccnvscnckasescdvons $2,512,000 $931,000 $3,443,000 9 Mos. 1960. 
I dala os cs critecincess 2,303 ,000 660,000 2,963,000 9 Mos. 1959. 
Year 
IR tatty tocnat cceetina sar amas tol eae $3 ,087 ,000 $923 ,000 $4,010,000 eae 
EN 6.4 hankate belecr wk aaa ae tas 4,288 000 905 ,000 5,193,000 ae 
1957... 3,207,000 1,057 ,000 4,264,000 Se 
1956. . 4,864,000 1,765,000 6,629,000 ae 
1955... ... 3,454,000 1,744,000 5,198,000 1955... 
Ses 3,655,000 606 ,000 4,261,000 1954... 
Dr ah kh dkuniivnsstiecsa eeue 5,134,000 427,000 5,561,000 1953... 
DNC ian citliaastakeduoudens 6,495,000 501,000 6,996 000 a 
128 


Certificated Airplane Pilots 


As reported by the Federal Aviation Agency 


Total 


731,078 
758 , 368 


Value of Net 


Complete Aircraft and Parts 
(In Thousands of Dollars) 


Industry Div., Bureau of the Census 


U. S. 
Military 
$2,527,000 
3,075,000 


Period 


$4,063 ,000 
5,305 ,000 
Riwawnahte eae 5,607 ,000 

ere 4,740,000 
4,605,000 
4,626,000 
4,661,000 
6,495,000 


Airline Com- 

Transport mercial Private 
10,813 197 ,900 371,861 
11,357 193 ,575 376, 286 
12,757 195,363 377 , 854 
13,341 201,441 398 ,913 
13,700 211,142 418 359 
15,295 221,096 432,688 
16,900 237,149 448 470 
18,303 245,541 467 , 234 
19,364 255 ,377 483 ,627 
Sales— 

——_—_—_——_—Type of Customer ———_—___—_—. 
All 

Other Total 
$1,344,000 $3,871,000 
965 ,000 4,040,000 
$1,395,000 $5,458 ,000 
1,014,000 6,319,000 
1,165,000 6,772,000 
814,000 5,554,000 
559 ,000 5, 164,000 
600 ,000 5,226,000 
518,000 5,179,000 
501,000 6,996,000 
Missiles ¢ March 1961 
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@ GAS TURBINES @ 


PROPULSION-—concluded 


COMBUSTION IGNITION LUBRI- MAKE OF OVERALL DRY 
CHAMBERS FUEL SYSTEM SYSTEM CATION COMPONENT PARTS DIMENSIONS WEIGHT 


Length (In.) 


Recommended Octane 


Rating of Fuel 
Max. Oil Consumption 


(Pts./Hr.) 


Arrangement 

Material 

Air Intake 

No. of Pumps 

Emergency Pumps 

Fuel Controls 

Afterburning 

No. Fuel Nozzles per 

Combustion Chamber 

No. of Ignitors 

Type of ignitor 

Sump Capacity (Pts.) 

Generator 

Governor 

Vacuum Pump 

Fuel Pumps 

Extension Pipe 

Extension Pipe 

Max. Diameter (in. 

With Component 

Without Component 
| Line Number. 


With 


No. of 


~ 
> 
Z | Without 


—Continued 


38.0 | 1368 | 1227 
| 38.0 | 1488 | 1376 
1491 | 1376 

2275 


zzz2222 
S2S33= 
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FrT—Free turbine. Lab—Labinal. RF—Reverse flow. Th—Thompson Products, 
FT—Fir tree. Luc—Lucas. Ri—Rotary injector. TjJ—Turbo-jet. 
G—Gasoline. M—Mechanical. R-L—Rotax-Lucas. To—Torch. 
Gov—Government furnished equipment. N—None. Rot—Rotax. TP—Turbo-prop. 
H—Hydraulic. Ne—Negligible. Rti—Rotol. TS—Turbo-shaft. 
HE—High energy. NS—Nimonic sheet, S—Single. TuF —Turbo-fan. 
HM—Hydro-mechanical. P—Planetary. SA—Steel alloy. Var— Various. 
HP—Hydro-pneumatic. Par—Parker. SG—Spark and glow. VF—Vertical flow. 
HS—Hamilton-Standard. Pes—Pesco. Sp—Spark. Vic—Vickers. 
In—Integral. Pie—Plessey. SS—Stainless steel. W—Welded. 
JH—Jack and Heintz. Pn—Pin. T—"T" slot. Ww— Woodward. 
K—Kerosene. Rad— Radial. TF—Through flow. Y—Yes. 
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Photo sequence shows initial series of tests of B-70 escape capsule. In last photo note dust raised at right of capsule as air escapes through “blowout” valve. 


Engineered “blowout” cushions landing 


When this B-70 escape capsule hits the ground, the inflated rubber bag 


on the bottom absorbs initial impact—then the bag exhausts through a Use B.F.Goodrich shock attenuator 
“blowout” valve just at the point of maximum compression to eliminate systems on your advanced projects. 
any bouncing “yo-vo” action. The bag must pack in minimum space, must 


inflate within 5 seconds. — @ Space vehicle 


ie aa . . : ; ; payload landing 
B.F.Goodrich is equipped to engineer and build shock attenuator systems te 
4 , _ é/aied , @ Test missile 

that meet demanding requirements like this. The systems are complete — 
i : : : es she ig a recovery 
comprising the flexible bag, valving and inflation device. Special BFG test 
faciliti di _ ; sal ; tee : @ Helicopter power 
acl ies ax in engineering the right system to moet the specific require- failure protection 
ments of load, approach speed, and tolerable G limits. 
@ Capsule and 

If you have a requirement for an engineered shock attenuator system | “ cargo recovery 
check with B.F.Goodrich Aviation Products, a division of The B.F.Good rich 


Company, Department AM-3, Akron, Ohio. 


B.EGoodrich aviation products 
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The largest single item in the Defense Department budget for fiscal 
1962 is still direct procurement of aircraft. Expenditures are estimated 
at $6.095 billion. Air Force will spend $4.183 billion, Navy $1.756 
billion and Army $156 million. These dollars represent 1420 units. 

Added to this military market is a $2.2 billion commercial market 
for aircraft, engines, and propellers. 

General aviation retailed 7400 units in 1960 at a sales value of $190 
million. It will no doubt increase this year. 

Totalled, this is a giant $8.485 billion market for aircraft. 

The following pages contain data on the aircraft this money will buy. 
Statistics were compiled by Marcus Ainsworth, Statistical Editor, and 
Harold Nelson, Specifications Editor, Aircraft & Missiles. 
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AVNET 10130 W. Pacific Ave., Franklin Pk., ill. GL 5-8160 


AVNET 1262 N. Lawrence St. Rd 


AVNET 4180 Kettering Bivd., Dayton 39, Ohio AX 8-1458 
AVNET 816 S. Main St 


AVNET 5877 Rodeo Rd., Los Angeles 16, Cal. UP 0-6141 
AVNET 45 Winn St., Burlington, Mass. BR 2-3060 
AVNET 11240 Main St., Bellevue, Wash. GL 4-4911 


AVNET 70 State St., Westbury, N. Y. ED 3-5800 
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KOHLER 
PRECISION 
CONTROLS 


New high pressure, 
in-line, relief valves 
with low hysteresis 


MATERIAL— Aluminum, Steel, 
Stainless Steel 


CONNECTIONS— All Types 
WORKING PRESSURE— 1500 to 


3000 PSI 
PROOF PRESSURE—2250 to 
4500 PSI 
BURST PRESSURE—3750 to 
7500 PSI 


OPENING PRESSURE—0 to 2250 PSI 


RESEAT PRESSURE—10% Below 
Opening Pressure 


LEAK AGE—0 at Reseat Pressure 


Ultra-sonic cleaning facilities. 
Kohler valves and other precision 
parts are assembled, tested, and 
packaged in dust controlled areas 
for minimum contamination. 


Complete facilities in one plant, 
under unified supervision, insure 
reliable quality control and 
prompt deliveries. Kohler valves, 
fittings and parts are used by 
leading manufacturers for indus- 
trial equipment, automotive, air- 
craft and missile applications. 
Write for catalog. 


Kohler Co. Established 1873 
Kohler, Wis. 


KOHLER or KOHLER 


Enameled Iron and Vitreous China Plumbing 
Fixtures @ All-Brass Fittings # Electric Plants 
Air-Cooled Engines # Precision Controls 
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MAGNESIUM AND ITS ALLOYS. 
By Sheldon Roberts. Wiley, 1960. 230 
pp., $9.00. A comprehensive reference 
book intended for the metallurgist, 
physicist, chemist, and the engineer. 
It presents the well-established as- 
pects of the science and technology of 
this metal. Subject matter is grouped 
as follows: Physical properties, alloy 
theory and properties, magnesium al- 
loy systems, deformation, time-tem- 
perature-dependent alloy phenomena, 
easting alloys and_ technology, 
wrought alloys, chemical properties 
and applications, extraction and re- 
fining. Numerous references and a 
bibliography are also included. 


FLUID POWER CONTROL. Edited 
by: John F. Blackburn, Gerhard Reet- 
hof, and J. Lowen Shearer. Technol- 
ogy Press & Wiley, 1960. 710 pp., 
$17.50. This book is intended for the 
practicing engineer interested in put- 
ting fluid-power devices and_tech- 
niques to work. The scope of the book 
centers on the use of fluids in the 
transmission of power at pressures 
great enough to disregard gravita- 
tional effects, and effects of compres- 
sibility on flow. The material is drawn 
from special summer courses held at 
MIT, for industry representatives. 
The introductory part of the book 
consists of five chapters covering com- 
mercial fluids media, fundamentals of 
fluid flow, generation and utilization 
of fluid power, and problems of fluid- 
power transmission. Eight focal chap- 
ters are devoted to the general sub- 
ject of drive and valve design. The 
last part of the book includes seven 
chapters on fluid-power applications. 


ADVANCES IN THE ASTRONAU- 
TICAL SCIENCES. (VOL. 5). Plen- 
um, 1960. 356 pp., $8.00. This fifth 
volume in the series covers the pro- 
ceedings of the Second Western Na- 
tional Meeting of the American As- 
tronautical Society (Aug. 4-5, 1959). 
It contains 26 reports on astronauti- 
cal research. Topics discussed include: 
human factors, space mechanics, con- 
trols and guidance, advanced propul- 
sion and power, astronautical systems 
and space vehicle design, space com- 
munications and __ instrumentation, 
lunar and planetary environment. 


THE EXPLORATION OF SPACE. 
Edited by Robert Jastrow. Macmillan, 


1960. 160 pp., $5.50. Proceedings of 
. continued page 144 


... Of B&P capability 
to make lightweight 
metal assemblies for 
electronic equipment 


Designing and manufacturing 
products and assemblies of 
light metals is a highly spe- 
cialized field. Techniques un- 
known to production in other 
metals must be understood and 
new ones must be developed 
for unusual requirements. 
| Because it has concentrated 
on light metal manufacturing 
for many years, Brooks and 
Perkins today has experience 
and capability unmatched by 
any other organization. 
The Nike-Hercules system 
magnesium cabinet shown 
above is just one example of 
B & P skill in maintaining 
close tolerances and optimum 
precision. Other products and 
assemblies designed and pro- 
duced by B & P include... 
* cooler plates * radar reflectors 
* communication equipment covers 
* radar reflector bases * equip- 
ment housings * tripods * radar 
plotting equipment * shelters 
* transit cases * gun fire control 
housings and turrets 
When you need lightweight 
products or assemblies for elec- 
tronic equipment, take 
advantage of B & P’s ex- 
perience and capability. 


1904 W. Fort St., Detroit 16, Mich. 
| Offices in Washington and New York 
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Aircraft & Missiles 


Save WITH STAINLESS STEEL 


BRIGHT, GLEAMING STAINLESS STEEL ADDS THE EXTRA MARK OF 


§ QUALITY TO JUST ABOUT EVERY TYPE OF PRODUCT YOU CAN THINK 


OF. NOT ONLY IS IT THE MOST DURABLE, CORROSION -RESISTANT 


Mim AND SANITARY METAL AVAILABLE TODAY, IT OFTEN SAVES IN THE 


LONG RUN WHEN YOU CONSIDER ITS EXTENDED SERVICE LIFE AND 
LOW MAINTENANCE. ANY WAY YOU FIGURE, STAINLESS STEEL IS 
YOUR BEST BUY—BOTH IN QUALITY AND SERVICE. 


1SCeCYOUR STEEL SERVICE CENTER 


a, YOUR LOCAL STEEL SERVICE CENTER MAINTAINS COMPLETE STOCKS 
ie OF STAINLESS IN ALL FORMS. BUYING STAINLESS REGULARLY AS 


March 1961 


YOU USE IT REDUCES YOUR INVENTORY, RESERVES CAPITAL IN- 


mm VESTMENT AND LOWERS IN-PLANT STORAGE COSTS. YOUR NEAREST 


SERVICE CENTER fae 
INSTITUTE 


STEEL SERVICE CENTER IS YOUR BEST ASSURANCE OF QUICK, ON- 


MN TIME DELIVERIES TO MEET TIGHT PRODUCTION SCHEDULES. 


i specify Wccr0Zold. STAINLESS 


STEEL SHEET & STRIP 


MICROROLD—PIONEER PRECISION -ROLLED, LIGHT GAGE STAINLESS 
STEEL SHEETS-GIVES YOU MORE STAINLESS AREA PER TON OR 


m@ AN EQUIVALENT AREA WITH LIGHTER WEIGHT. ‘‘THINNESS CON- 
B TROL’’ IN PRODUCTION MEANS THE DECIMAL THICKNESS IS UNI- 


FORM THROUGHOUT THE LENGTH AND WIDTH. ASK YOUR STEEL 


MM SERVICE CENTER ABOUT THE MICROROLD STORY. 


WASHINGTON STEEL CORPORATION 
3-H WOODLAND AVENUE WASHINGTON, PA. 
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Photos: Douglas- 
Air Force Thor IRBM. 


..when you need all ai 


1.SWIVEL MOTION 
2. GIMBAL MOTION 


Provision for 
3. THERMAL CONTRACTION 


and Expansion in Fluid Lines 


4. ACCURATE ALIGNMENT 
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...in Missile 
Fueling Lines 


JOINTS 


Fluid lines for fueling missiles present complex problems. Barco 
Flexible Ball Joints solve these problems because ONLY BARCO 
can give you gimbal motion combined with swivel motion in hook-ups 
that allow for thermal contraction or expansion and still permit precise 
positioning of lines. 


Barco joints are approved for missile service. They are used in lines 
conveying fluid fuels and oxidizers, including liquid oxygen, white 
fuming and red fuming nitric acid, and hydrogen peroxide. Your 
choice of sizes, styles, and types to meet current project requirements. 


Barco engineers can give you assistance and time saving recom- 
mendations based on detailed experience with almost all significant 
projects since the beginning. Barco is a dependable source of supply, 
also offering possibilities for MINIMUM COST. Check with Barco— 
IT PAYS! 

SEND FOR LITERATURE 


CATALOG 233A —"Flexible Ball 
Joints for Handling Liquid 
Oxygen and Missile Fuels.” 

CATALOG 2698 —"Plane and 

Self-Aligning Swivel Joints 

for Hydraulic Service.” 


FLEXIBILITY FOR METAL PIPING 
Serving Industry Since 1908 


BARCO 


MANUFACTURING CO. 
565D Hough Street 
Barrington, Illinois 
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, New 


| Books 


. continued from page 142 


the first Symposium on Space Phys- 
ies (April 29-30, 1959), sponsored by 
The National Academy of Sciences, 
The National Aeronautics and Space 
Administration, and the American 
Physical Society. This is a survey of 
recent developments in the space sci- 
ences presented by prominent scien- 
tists. Topics covered include: solid 
particles in solar system, plasma and 
magnetic fields in solar system, ex- 
tension of solar corona into inter- 
planetary space, geomagnetically 
trapped corpuscular radiation, the 
argus experiment, space research ca- 
pabilities, the moon, primary and sec- 
ondary objects, Mars and Venus stud- 
ies, rocket and satellite astronomy, 
experimental research in space sci- 
ences, and the outer atmospheres of 
the Earth and planets. 


THE INTERNAL COMBUSTION 
ENGINE IN THEORY AND PRAC- 
TICE (VOL. I). By Charles Fayette 
Taylor. Technology Press & Wiley, 
1960. 574 pp., $16.00. This is the first 
part of a two-volume text based on 
work done at MIT under the author’s 
direction. Subject matter is treated 
in a manner to make it of practical 
use in engine design and research. 
Hence, design information is present- 
ed in the forms of curves, charts and 
tables, and illustrative examples are 
given at the end of each chapter. 
Scope of volume I includes: air cycles; 
thermodynamics; fuel-air cycles; the 
actual cycles; four- and two-stroke 
engines; heat losses; friction, lubrica- 
tion, and wear; compressors, exhaust 
turbines, heat exchangers; influence 
of cylinder size; unsupercharged and 
supercharged engine performance; 
free -piston engines. An _ extensive 
bibliographic section and appendixes 
of useful data are also included. 


CIVIL AIR REGULATIONS FOR 
MECHANICS. Aero Publishers, 15th 
edition, 1960. 152 pp., hard binding 
$4.50, heavy-paper cover $2.95. Me- 
chanics, students and _ private-air- 
craft owners will find here all Fed- 
eral Aviation Agency regulations ap- 
plicable to the construction, repair, 
and maintenance of aircraft struc- 
tures and powerplants. Included are 
also some 250 check questions for 
mechanics to test their knowledge, 
some sample forms, and instructions 
for obtaining an “Inspection Author- 
ization.” 
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Aircraft & Missiles 


EXTRA COPIES 


1 OF THIS 
1961 AIRCRAFT & MISSILES 


WHILE THEY LAST! 


This Information is at your Fingertips: 


MISSILE SECTION 


U. S. Missiles and Space Projects since World War II including: 
Service Assignment—Mission—Current Status. 

Current Missiles: 
Illustrations—Physical Specifications—Prime and Subcontrac- 
tors—Dollar Values of Contracts. 

All Available Data on Future Missile Projects. 

Major Missile Prime and Sub-contractors, including: 
Company names—addresses—plant addresses—telephone num- 
bers—descriptions of all projects—dollar value of contracts 
awarded—project personnel (heads of engineering, production, 
procurement). 


AIRCRAFT SECTION 
Specifications on—U. S. and Foreign 
Military Aircraft—Rotary Wing Aircraft—Civil Aircraft— 
Engines (reciprocating and turbine). 
Industry Statistics on: 
Number and value of civil aircraft shipments—civil engine 
shipments—unfilled orders of civil aircraft. 


PROPULSION SYSTEMS & FUEL SECTION 
Specifications on: 
Reciprocating Engines—Turbine Engines—Rocket Engines— 
Fuel Oxidizer Combinations. 
GUIDANCE & ELECTRONICS SECTION 


Principal types of guidance systems. 
Manufacturers of guidance systems. 


ORDER YOUR COPIES NOW WHILE THEY LAST! 


| PLEASE SEND, while they last copies 
of the Aircraft & Missiles Handbook Issue for 1961 


(0 Cash Enclosed (0 Check Enclosed ( Money Order Enclosed 


All copies are payable in advance at $2.00 per copy—if 10 or more copies are 
ordered at one time, $1.50 per copy. (These rates for United States and Canada 
only.) Add $1.00 to above prices for all other Foreign countries. 


ee 2S ee file A 


ELL Le Or era 


Street Address 


City Pe A a ye ee State 


0 Please enter my subscription to AIRCRAFT & MISSILES for one year—$10.00 
— States and Canadian personnel only) and get a copy of this Handbook 
FREE! 


Mail this to: Aircraft & Missiles, 56th & Chestnut Sts., Philadelphia 39, Pa. 
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Ground Effect Machines 


Comprehensive list and bibliog- 
raphy gives names of organizations 
and personnel engaged in GEM activ- 
ity. Listing includes: commercial 
firms, government labs and agencies, 
educational institutions, foreign or- 
ganizations, miscellaneous users, etc. 
—Bell Aerosystems Co. 

Cirele 91 on Inquiry Card for more data 


Gas Chromatograph 

Thermal conductivity type detec- 
tion system for trace analyses is de- 
scribed in brochure.— Beckman In- 


struments Inc. 
Circle 92 on Inquiry Card for more data 


Recording Voltmeter 
Brochure (BK 2305) on high speed 
graphic recording voltmeter for mea- 
suring the True RMS, average, or 
peak level of AC signals —B & K In- 
struments, Ince. 
Circle 93 on Inquiry Card for more data 


Beryllium Copper 

Non-sparking application of beryl- 
lium copper described in new bulletin 
(No. S-1120).—The Beryllium Corp. 


Circle 94 on Inquiry Card for more data 


Silicones 
Information on latest silicone 
products and applications. — Dow 


Corning Corp. 


Circle 95 on Inquiry Card for more data 


Self-Locking Fasteners 
Bulletin on self-locking bolts and 
screws.—Long-Lok Corp. 
Circle 96 on Inquiry Card for more data 


Nondestructive Testing 
Bulletin (00-105) describes line of 
ultrasonic, X-ray and magnetic par- 
ticle inspection equipment. — Sperry 
Products Co. 
Circle 97 on Inquiry Card for more data 


Worth Asking For 


Automated Press 


Folder with spec sheets and pic- 
ture describes company’s latest 600 
ton metal press.—Clearing Div. of U. 


S. Industries Inc. 
Circle 98 on Inquiry Card for more data 


Fiberglass Cases 

Illustrated catalog of hand-port- 
able, lightweight cases to house deli- 
cate optical, electrical and electronic 
equipment.—Skydyne, Inc. 


Circle 99 on Inquiry Card for more data 


Panel Fastener 


New 6-page brochure describes 
new self-aligning, self-locking panel 
fastener.—Hi-Shear Corp. 

Circle 100 on Inquiry Card for more data 


Fluidics 
1961 “Fluidics” Buyers Guide on 
handling and processing liquids or 


gases.—Pfaudler Permutit Ince. 
Circle 101 on Inquiry Card for more data 


Specifying LAMINATED PLASTICS...as sheet, 


146 


selections of 


TAYLOR FIBRE CO. BELONGS 
IN YOUR SPECIFICATIONS 


Taylor has the products :.. offers more 
than 50 grades of industrial laminated 
plastics . . . including paper, cotton cloth, 
nylon, asbestos, glass cloth, or other base 
material impregnated with phenolic, mel- 
amine, silicone or epoxy resins and formed 
into sheets, rods and tubes under heat 
and pressure. Also a number of composite 
materials, including copper-clad laminated 
plasticsy.vulcanized fibre and laminated 
plastics, tubber and laminated plastics, 
asbestos and laminated plastics, and alu- 
minum and laminated plastics. 


Use this Taylor Selection Guide to make 


the Taylor laminated 


plastics that will fit your requirements. 


Aircraft & Missiles © March 


1961 
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Two-Way Radio 

New bulletin on mobile communica- 
tion units with transistor power sup- 
plies and vibrator-dynamotor power 
supplies.—General Electric Communi- 


cation Products Dept. 
Circle 102 on Inquiry Card for more data 


Coated Glass Fabric 

Brochure describes applications of 
resin or varnish coated glass fabrics. 
—Irvington Div., Minnesota Mining & 
Mfg. Co. 


Circle 103 on Inquiry Card for more data 


Flame Spraying 
“The Story of Flame Spraying.” 
—Metco Ine. 
Circle 104 on Inquiry Card for more data 


Zinc Alloy Casting 

Third Edition of “Die Casting with 
Zine Base Alloys.”—Henning Bros. & 
Smith Ine. 


Circle 105 on Inquiry Card for more data 


Cost-Cut Handling 

Bulletin explores materials handling 
with an eye toward cost-cutting.— 
Rapids-Standard Co. 


Circle 106 on Inquiry Card for more data 


Aluminum Honeycomb 
Types and sizes outlined in Hexcel 
Standards 2000.—Hesxcel Products Inc. 


Circle 107 on Inquiry Card for more data 


Miniature Relays 

Brochure describes new 4PDT, 10 
amp relays.—Union Switch & Signal 
Div., Westinghouse Air Brake Co. 


Circle 108 on Inquiry Card for more data 


Asbestos Plastic Reinforcement 
Bulletin (AFD-11A-1) on asbestos 
fiber as reinforcing agent in plastic 
molding.—Johns-Manville Corp. 
Circle 109 on Inquiry Card for more data 


How To Rout Rust 
Prevention and removal of rust 
detailed in Bulletin (16B).—Oakite 
Products Inc. 
Circle 110 on Inquiry Card for more data 


Plasma Research 
Spectrograph for use in plasma 
diagnostics and high temp gas re- 
search described in pamphlet.—Baird- 
Atomic, Ine. 
Circle 111 on Inquiry Card for more data 


Flame-Retardant Plastic 

Technical information on new 
flame-retardant industrial thermo- 
setting laminated plastic—Synthane 
Corp. 


Circle 112 on Inquiry Card for more data 


War Gaming 
Brochure on war gaming and mili- 
tary operations research.—Technical 
Operations, Inc. 
Circle 113 on Inquiry Card for more data 


Tracing Templates 

Set of full scale tracing templates, 
designed for companies who manufac- 
ture jigs, fixtures, and special ma- 
chinery. It includes over 200 com- 
ponents most often used. — North- 


western Tools, Inc. 
Circle 114 on Inquiry Card for more data 


Lithium Compounds 


Folder lists lithium compounds 
available either commercially or on an 
experimental basis. — Foote Mineral 
Co. 


Circle 115 on Inquiry Card for more data 


Air Launched Devices 


Brochure describes technique of 
deploying balloon systems from air- 
planes, helicopters or rockets.—An- 


derson, Greenwood & Co. 
Circle 116 on Inquiry Card for more data 


Panel-type Air Filter 


Illustrated bulletin gives data on 
long lived throw-away filter—Union 
Carbide Development Co. 


Circle 117 on Inquiry Card for more data 


Radiation Detection 


Advances in radiation detection 
shown in bulletin ——Nuclear Measure- 


ments Corp. 
Circle 118 on Inquiry Card for more data 


rod, tube or fabricated parts? 


Taylor has the facilities. Its Norristown, 
Pa., plant, comprising some 300,000 sq. 
ft., produces both laminated plastics and 
vulcanized fibre . . . is one of the most 
completely integrated in the industry ... 
even makes its own paper and a large per- 
centage of its own resins. The La Verne, 
Calif., plant, with over 45,000 sq. ft. of 
floor space, specializes in the manufacture 
of laminated plastics for the convenience 
of West Coast customers. And both 
plants can fabricate parts from any Taylor 
materials to specifications, economically. 

Taylor laminates offer many advantages 
over metals. They have a higher strength- 
to-weight ratio, are corrosion resistant, 
and can be fabricated more easily. This 
Taylor Selection Guide will help you 
evaluate the different grades available. 
Write for your copy today. Taylor Fibre 
Co., Norristown 50, Pa. 


LAMINATED PLASTICS 


Or 


VULCANIZED FIBRE 
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For applications requiring high ) 
strength retention at elevated 
temperatures, Taylor Grade 
GEC—an epoxy resin, glass 
fabric base material. 


dro high-temperature electrical 
applications and high-frequen- 
cy radio equipment, Taylor 
Grade GSC—a silicone resin, 
glass fabric base material. 
Has high heat resistance, ex- 
cellent electrical properties, 
and high arc resistance. Will 
not support combustion. 


Circle 44 on Inquiry Card 
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Ground Power Equipment 

Full-color folder covers line of 
ground power units for aircraft. — 
Motor Generator Corp. 


Circle 119 on Inquiry Card for more data 


Electro Mechanical Components 


Composite catalog of products also 
includes information on facilities for 
developing special designs.—Accurate 
Electronics Corp. 

Circle 120 on Inquiry Card for more data 


Check-Out 
sulletin shows new automatic 


check-out system.—Audiotronics Co. 
Circle 121 on Inquiry Card for more data 


Alloy Steel Specs 

Chart facilitates identification of 
government alloy steel specifications. 
—Peter A. Frasse & Co. 


Circle 122 on Inquiry Card for more data 


for hardening, carbo-nitriding or carburizing... 


KARBO-MATIC 
FURNACES 


Whether you need a furnace for experimental use, 
for short runs of many different parts or for rapid 
production of complicated assemblies—Pacific Scien- 
tific can furnish the ONE best furnace for your 
specific need. 


For example—these new PACIFIC Karbo-Matic Fur- 
naces incorporate several unusual features to provide 
all the operations of profitable heat treating on a 


completely automatic basis. 


Loading, heating and quenching is automatic... 
accurate and economical. This Karbo-Matic Furnace 
offers easy work handling, fast, even heating with 
uniform temperature distribution and control...and a 
new, efficient quench mechanism for a fast, thorough 


quench with maximum safety. 


Pacific’s new Karbo-Matic Furnace is but 
one example of many that will give you 
better quality work, faster, and at less cost! 


FREE COPY OF PACIFIC'S 
FURNACE CATALOG. No obligation! 


WRITE Furnace Division— 


PACIFIC SCIENTIFIC COMPANY 


P.O. BOX 22019, LOS ANGELES, CALIFORNIA 
Office and Factory: 6280 Chalet Drive, Bell Gardens, Calif. 


SAN FRANCISCO + SEATTLE 
PORTLAND, OREGON * ARLINGTON, TEXAS * SAN DIEGO « DENVER 


148 Circle 45 on Inquiry Card 


Air & Hydraulic Cylinders 


Bulletins show advanced ideas in 
cylinder design and construction. — 
Mo-Bar Hydraulics Co. 


Circle 123 on Inquiry Card for more data 


Capacitor Reliability 

Previously unpublished reliability 
test data said to be useful for engi- 
neers designing high reliability cir- 
cuits—John E. Fast & Co. 


Circle 124 on Inquiry Card for more data 


Solid Propellant Mixer 

Bulletin describes and illustrates 
mixers for processing solid propel- 
lants and other materials that re- 
quire highly accurate mixing.—J. H. 
Day Co. 


Circle 125 on Inquiry Card for more data 


Auto Wave Analysis 

Brochure also includes specifica- 
tions on a cross spectral analyzer and 
a two-channel analyzer for transfer 
function plotting. — Minneapolis- 
Honeywell Industrial Systems Div. 


Circle 126 on Inquiry Card for more data 


Noise Measurement 
Brochure on instruments for the 
measurement of sound, noise and vi- 
bration, includes specifications.—Gen- 
eral Radio Co. 
Circle 127 on Inquiry Card for more data 


Micromodular Components 
Information on new division spe- 
cializing in subminiature hv and lv 
rectifiers, semiconductor logic circuits 
and custom miniature modular units. 
— Micromodular Components Div., 


Ling-Temco Electronics, Inc. 
Circle 128 on Inquiry Card for more data 


Memory Systems 
Bulletin on modular, standardized 


buffer memories.—General Ceramics. 
Circle 129 on Inquiry Card for more data 


Aerospace Materials 

Structural materials for aerospace 
applications are discussed in a new 
eight-page booklet. — Westinghouse 
Electric Corp. 


Circle 130 on Inquiry Card for more data 


Rotary Gear Pumps 
Bulletin describes pumps with ca- 
pacities from % to 146 gpm at pres- 
sures up to 2000 psi.—Northern Ord- 
nance Ine. 
Circle 131 on Inquiry Card for more data 


Solid State Alarm 

Brochure describes solid state de- 
vice for continuous monitoring of 
thermocouple levels.—San Diego Sci- 
entific Corp. 


Circle 132 on Inquiry Card for more data 
Instrument Bearings 
Up-to-date catalog of miniature 
and instrument bearings. — Fafnir 
Bearing Co. 


Circle 133 on Inquiry Card for more data 
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E B® New 


Materials 


Aluminosilicate Glass 
For X-15 Windshields 


High performance glass panels 
for the windshield of the X-15 are 
of aluminosilicate. Panels survived 
thermal shock tests that included 
raising panel temperature to 650°F 
and then plunging the glass into 
ice water. Each aluminosilicate 
glass panel is slightly trapezoidal in 
shape, flat, approximately 31- 
inches long and 8'2-inches wide, 
and about ¥-inch thick. Firm is 
developing other high temp. wind- 
snields for aerospace applications. 
—Corning Glass Works. 


Circle 134 on Inquiry Card for more data 


Bonded Lubricant 


Bonded lubricant coating can be 
applied to ferrous surfaces without 
chemical or mechanical surface pre- 
treatment. Called Molykote PVE, it 
is sprayed directly upon the clean 
part, it dries to a tough, thin film 
within 5 hours at room temperature. 
—The Alpha-Molykote Corp. 


Circle 135 on Inquiry Card for more data 


Silicone Rubber 
Free-flowing fluid silicone rub- 
ber vulcanizes in sections of un- 
limited thickness at room tempera- 
ture. Identified as Silastic RTV 
601, it only requires a catalyst to 
set up into a rubbery solid in 24 
hours. Can be used for potting and 
encapsulating deep or totally en- 
closed electrical and electronic com- 
ponents.—Dow Corning Corp. 
Circle 136 on Inquiry Card for more data 
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Flame Retardant 


Niax Flame Retardant A adds 
flame-retardant properties to rigid 
polyether (urethane) foams. It is a 
free-flowing powder dispersed in 
the resin side of the foam formu- 
lation. The components of the foam 
formulations are then processed in 
the usual manner. Can be used to 
advantage in most rigid foam form- 
ulations. — Union Carbide Chem- 


icals Co. 
Circle 137 on Inquiry Card for more data 


Polaris Coating 


Kanigen, a nickel-phosphorous 
alloy, is being used as a coating on 
subminiature parts in Polaris gyro- 
scopes. Film goes on parts the size 
of a thumb-nail within 20 to 30 
millionths of final dimensions. 

In addition to these uses, Kan- 
igen is now being applied to missile 
parts to prevent corrosion while 
the parts are in storage. — General 


American Transportation Corp. 
Circle 138 on Inquiry Card for more data 


VISIONEERING 


ener: 


GROUND 
SUPPORT 
EQUIPMENT 
BY 
VISIONEERING 


@ Wherever you find a ground sup- 
port installation it’s 10-to-1 that you'll 
also find Visioneering ‘“‘Cushion Ride’”’ 
Undercarriages on the vans and trailers 
...and the vans or trailers will be 
filled with our precision-built magnesi- 
um or alloy cabinets housing the deli- 
cate fire-control and communications 
instruments. In G.S.E. we have de- 
signed and built many different pieces 
of equipment. 


At most of the lighter-than-air bases 
you can't miss seeing the huge mobile 
mooring masts we built. These masts 
make blimp mooring, easier, faster 
and more secure. 


Most of our work is done in the air- 
craft and missile field in one form or 
another so anything in’G.S.E. is very 
much to our liking regardless of 
whether it is a mechanical monster or 
a simple cabinet. 


ONEERING “enoineerine wit vision” 


11830 BROOKPARK ROAD + CLEVELAND 30, OHIO + Tel: CL 2-2100 


Circle 46 on Inquiry Card 
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~< New 
— , 
Materials 


... continued 


New Phenolic Binder 


New glass-fabric-reinforced lam- 
inates employ phenolic binders with 
high heat resistance. This relatively 
low-cost material has higher flex- 
ural strength at all temperatures 


FLEXURAL STRENGTH AT ELEVATED TEMPERATURES 


i] 100 
HOURS AT ELEVATED TEwPERATURE 


than laminates with a silicone 
binder. In weight loss and erosion 
tests, the new phenolic laminates 
closely approach glass-silicone lam- 
inate and far exceed glass-melamine 


and glass-polyester laminates. A re- 
lated quartz-phenolic laminate has 
three times the erosion resistance 
of the glass-phenolic laminate but 
a somewhat lower flexural strength. 
Can be used for air frame structural 
parts, rocket nozzle liners, heat 
shields.—Micarta Div., Westing- 
house Electric Corp. 
Cirele 139 on Inquiry Card for more data 


Lubricant 


Molybdenum disulfide, dispers- 
ed in a light petroleum hydro-car- 
bon, can be sprayed, brushed, 
swabbed, or dipped. After appli- 
cation, the carrier completely dis- 
sipates, leaving dry, dust-free lu- 
bricating film which will withstand 
pressures of up to 100,000 p.s.i. 
Used effectively in fine mechanisms 
such as aircraft instruments and in 
areas of extreme heat (750°F). 
Non-melting, completely water in- 
soluble, corrosion resistant, bonds 
well to metal surfaces. — Dri-Slide 


Cirele 140 on Inquiry Card for more data 


Microwave Absorber 


Type RS microwave absorber is 
a flexible resonant material for out- 
door use. It reduces reflections from 
nearby objects which limit perform- 
ance of radar and navigation sys- 
tems. Form: Thin flexible sheet of 
tough plastic. Performance: Better 
than 25 db at resonance.—B. F. 
Goodrich Sponge Products. 


Circle 141 on Inquiry Card for more data 


Industrial Diamonds 


Largest man-made diamonds 
in history have been produced in 
a high-temperature high-pressure 
research program. The large dia- 
mond work is still in the early de- 
velopment stage. However, if me- 
chanical structure and strength can 
be improved, the new carat-sized 
diamonds may compete with natural 
stones in the full industrial range. 
—General Electric Research Lab. 


Circle 142, on Inquiry Card for more data 


baal The role played by materials science and engineering 
MATERIALS xe today's technology is of critical importance. Demands on ma- 


terials to meet functional stresses, extreme temperatures and 
operational requirements are severe — so much so that materials 
scientists can not always satisfy current demands simply by im- 
proving upon existing conventional materials. 


... A Space Age Challenge 


At ILIKON, scientists and engineers are searching 
for new classes of materials, unique methods of fabrication and 
new alloy design principles. These must be found to meet the 
challenge of the Age of Space. Present development projects in 
High Temperature Metallurgy, Time, Temperature and Strain 
Sensing Devices, Explosive Forming of Materials, High Energy Par- 
ticle Physics, and Ultra High Vacuum Technology are in progress. 


ILIKON’s scientific teams are balanced groups of 
scientists, engineers and technologists with the professional capacity 
to attack and solve today’s materials problems. They are located in 
modern laboratories equipped with the latest research instruments. 


Scientists interested in joining any of these research 
and development teams to undertake the challenging task of satis- 
fying the urgent need for Space Age Materials and Devices, forward 
your resume in confidence to: 


ILIKON CORPORATION 


meariCK INDUSTRIAL CENTRE + NATICK, MASSACHUSETTS 
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New 
Electronic 
Products 


Ultraviolet Detector 


Electron multiplier detects vac- 
uum ultraviolet photons, soft X-rays 
and charged particles. It produces 
a current gain above of 10° with ap- 
plied potential of 2000 volts. Pow- 
er dissipation less than 0.1 watt. 
It will operate well in a kinetic 
vacuum and can be exposed to air 
for an indefinite period. Volume: 
3.85 cu in. Weight: 4.57 oz.—Ben- 


dix Research Laboratories 
Circle 144 on Inquiry Card for more data 


4 
Rie ad 


Process Potentiometer 


Industrial process potentio- 
meter, called the Electronik 17, 
incorporates an electro-mechanical 
strain gage as the rebalancing ele- 
ment. In eliminating the conven- 
tional slidewire, infinite resolution 


is achieved for the first time in a 
potentiometer. Number of points at 
which a potentiometer can come to 
balance is not limited to the con- 
volutions on a slidewire.—Minne- 


apolis-Honeywell 
Cirele 145 on Inquiry Card for more data 


Feedback Amplifier 


Feedback amplifier is 1% in. 
x 1% in. Weight: six oz. Complete- 
ly transistorized with more than 
40 db degeneration. Sensitivity of 
a laboratory instrument or an elec- 
tronics device can be increased 100 
times by plugging a unit of Type 
A102S into its input terminals; no 
need for connection, adjustment or 
time consuming setup. Operating 
temperature is from 0° to 130°F. 
—AD-YU Electronics Lab. 


Circle 146 on Inquiry Card for more data 


Current-Regulated 
Power Supply 


Model TC200-5 current-regu- 
lated power supply is completely 
transistorized to take advantage of 


The CJ-805 for the 
Convair 880... T-58 ae 
turboshaft for heli- 


Current projects, both military and commercial, are 
aimed at creating next-generation systems throughout the 
power spectrum of turboshaft and turbojet engines — for 
unusual lift fan systems for VTOL/STOL to the J-93 for 
the world’s first Mach 3 bomber, the B-70 Valkyrie. 


Write informally, 
or forward your resume 
in professional confidence to 


ey Mark cc Dept. 125-MC G E N E Q A L 


Aircraft & Missiles °¢ March 1961 


Mechanical & Aeronautical Engineers 


a 


s othe er 4 
copters and VTOL aircraft...J-79 for the B-58 Hustler 

.. these are only a few of the achievements of General 
Electric’s Flight Propulsion Division. 


all advances in solid state tech- 
nology. Series converts 110v, 60 
cycle, single phase A.C. to 200v 
D.C. with maximum current of 5, 
10, 15 amp.—Spectromagnetic In- 


dustries. 
€ircle 147 on Inquiry Card for more data 


Resistor 


Axial lead power wire-wound 
resistor features fireproof inorganic 
construction. Resistance elements 
are uniformly and tightly wound on 
glass fibre cores. Tinned copper 
leads are secured to the element. 
Element-lead assembly is sealed in 
a rectangular ceramic case, provid- 
ing a mechanical protective bond 
between the resistance element, 
terminals and case.—International 


Resistance Co. 
Circle 148 on Inquiry Card for more data 


Delay Lines 


Series of lumped constant delay 
lines consist of m-derived LC net- 
works. Each delay lines section is 

continued on next page 


Design & development opportunities in engine components, controls, 


and accessories for the entire jet spectrum... 


Experienced ME’s and AE’s are invited 
to inquire about the excellent positions now available 
in the following areas: 


COMPONENT DESIGN ENGINEERING — advanced design 


FLIGHT PROPULSION DIVISION 


CINCINNATI 15, OHIO 


work on jet engine components, compressors, turbines, struc- 
tures, etc. (0-5 years experience). 


CONTROLS & ACCESSORIES ~ design and development of 


electromechanical control devices and systems, gears, linkages, 
cams, servos, etc. (3-8 years experience). 


PERFORMANCE ANALYSIS — pian engine and component 


tests on statistical basis, issue performance test project sheets, 
analyze test data (3 or more years experience). 
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FLEXIBLE AND SHEATHED THERMOCOUPLES - THERMOCOUPLE WIRE - HEATING ELEMENTS » CONNECTORS 
Circle 49 on Inquiry Card 


ZZ tol eecetle 
White coniteot MOCHA 


ore wiecaucemint! 


CON-0-PAK 
THERMOCOUPLES 


FROM -300°F 
TO 4000° PLUS 


The world's finest thermocouples. 
New process increases precision 
and temperature range. Exceeds 
all military and commercial 

specs. Con-O-Pak is used in 
altegaft, missiles, nucleonics, 
chemical processing. 
Usefuldata? ... Ask for 
“The Con-O-Pak Story.” 


SILICONE NEWS from Dow Corning 
1 


Vw 


Photo courte 


y of Douglas 


Aircraft Company 


Fuel Resistant O-rings for Jets 


The DC-8 Jetliner uses more than 500 
flexible couplings on fuel lines. Leak- 
age at any coupling is prevented by 
two rubber O-rings that must retain 
their rubbery properties and continue 
to seal as an O-ring should, despite 
constant contact with jet fuel. 
Write to 

Dept. 0315 for es, 

information ages 


152 


Douglas engineers, after extensive 
tests, chose a special rubber com- 
pound based on Silastic® LS, the Dow 
Corning fluorosilicone rubber. Silas- 
tic LS resists fuels, oils, most hy- 
draulic fluids and solvents . . . doesn’t 
swell, or become tender. 


ee Dow Corning CORPORATION 


MIDLAND. MICHIGAN 


Circle 50 on Inquiry Card 


es New 
maw Electronic 
Products 


. continued 


designed to give linear phase shift 
beyond 70 per cent of the cutoff 
frequency. Thus, both the rise time 
and overshoot of these delay lines 
are smaller than other delay lines 
with equal time delay. There is no 
D.C. blocking capacitor or termi- 
nating resistor.—HST Div., Dresser 
Electronics. 


Circle 149 on Inquiry Card for more data 


Contact Relays 


Mercury-wetted relays are now 
available in self-contained units, 
ready for mounting on printed cir- 
cuit boards in a similar manner to 
resistors, capacitors and other com- 
ponents. The switch capsule is 
potted in a plated steel enclosure 
which provides both excellent me- 
chanical protection and magnetic 
shielding. The new modules are 
available with standard HG switch 
capsules or the  super-sensitive, 
super-fast HGS capsules.—C. P. 
Clare & Co. 


Circle 150 on Inquiry Card for more data 


Measures Frequency 


Pulse rate integrator of the fre- 
quency-to-dc type furnishes low im- 
pedance de voltage and current out- 
puts precisely proportional to the 
frequency or pulse rate of input. 
Designed for rugged usage, it pro- 
vides exact selection for specific ap- 
plications through a choice of over 
seventy standard configurations of 


frequency.—Anadex Instruments. 
Circle 151 on Inquiry Card for more data 
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Static Contactor 


Static Contactor provides a re- 
lay’s characteristic flexibility, with- 
out its objectionable features. Han- 
dling currents up to 70 amps, with 
low control voltage, the SPST con- 
tact closure may be instantaneous or 
delayed up to 120 seconds or more. 
The delay may be applied to either 
the “on” or “off” function, depend- 
ing upon application. — George 
Harmon Co. 


Circle 152 on Inquiry Card for more data 


Broadband Isolator 


Miniature broadband isolator 
X110LI is designed for optimization 
of load isolation, insertion loss and 
V.S.W.R. over the entire X-band 
frequency range. Model is probably 
the smallest broadband isolator ever 
developed with its high performance 
range. 

Specifications: frequency, 8.2— 
12.4 kmc/s; isolation, 30 db. mini- 
mum; insertion loss, 1.0 db. maxi- 
mum; length, 5 inches; weight, 2 
Ib. max.—E & M Laboratories. 


Circle 153 on Inquiry Card for more data 


Tunable Inductor 


Eleven models of a small, highly- 
stable tunable inductor have been 
standardized for airborne high fre- 
quency communications equipment. 
Each has outside diameter of only 
.275-inch. 

The 11 models have a nominal 
inductance range of .03 to .40 
microhenries, with an adjustment 
range of approximately + 10 per 
cent.—Corning Glass Works. 


Circle 154 on Inquiry Card for more data 
continued on next page 


i 


ml 


4 


y 
¥ 
“4 


, 7 
A 
AN 


j 
é 
(UU 
AA) 


7 


— 


Aircraft & Missiles * March 1961 


“BUBBLE 
TIGHT” 
at 

6000 PSI 
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“Bubble-tight” shut-off of high pressure liquids and 
gases—even helium—is assured every time with 
CPV O-Seal Valves. These unique, hand operated 
valves are the best guarantee of leakproof service 
at pressures to 6000 psi and temperatures from 
—20°F. to 275°F. 


Get the full story. Learn how the CPV O-Seal 
design uses line pressure to obtain a tight, positive 
seal around the bonnet and end connections. See 
how easily valves can be slipped into position with- 
out springing the line or distorting the valve. 


Write today for 36-page Catalog 60 on the CPV 
O-Seal System for handling high pressure liquids 
and gases. 


O-SEAL SYSTEM 


VALVES & FITTINGS =-1500 & 6000 PSI 


COMBINATION PUMP VALVE COMPANY 
851 Preston St., Philadelphia 4, Pa, 


Circle 51 on Inquiry Card 
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PIONEERING IN 
SPACE NAVIGATION 
RESEARCH 


The Jet Propulsion Laboratory in Pasa- 
dena, California, has been given the 
responsibility by the National Aeronautics 
and Space Administration of managing 
and executing a number of highly signifi- 
cant explorations in space. They include 
lunar and planetary missions such as 
fly-bys, orbiters, and unmanned roving 
vehicles for the observation of the sur- 
face of the moon and the planets. Other 
missions planned for the future involve 
trips outside of the ecliptic and beyond 
the confines of the solar system. 


The successful execution of these pro- 
grams requires extensive research efforts 
of a basic nature in the areas of celestial 
navigation and the guidance and control 
of vehicles operating far out in space. 
The problem areas being investigated 
include novel concepts in navigation 
based on astrophysical phenomena as 
well as research on inertial, optical, and 
electro-optical sensors of various types. 
Other examples of present research activ- 
ities in this area are cryogenic studies 
related to gyro and computer techniques, 
gas lubrication and flotation of sensing 
masses, research in solid-state physics, 
and many others. 

The Laboratory has a number of posi- 
tions open for scientists who are inter- 
ested in working on challenging problems 
in these areas and who have the ability 
to investigate novel concepts and try un- 
conventional methods. 


Applicants must have an outstanding 
academic background with a Ph.D. 
degree, or equivalent experience and a 
Masters degree, in physics, astronomy, 
or electrical engineering. A minimum of 
five years of industrial or academic ex- 
perience in the following fields will 
normally be required: optical physics, 
astrophysics, cryogenics, inertial guid- 
ance, celestial navigation, and computer 
and logic devices. 


Qualified scientists will be offered the 
Opportunity to work in an unusually stim- 
ulating atmosphere and will have avail- 
able excellent supporting facilities for 
experimental and analytical studies. 


Send professional resumé to 
Robert C. Dewar 
California Institute of Technology 
JET PROPULSION LABORATORY 
4800 Oak Grove Drive 


PASADENA. CALIFORNIA 
Circle 52 On Inquiry Card, Use Home Address 
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» New 
™es Electronic 
Products 


Linear Actuator 


Linear actuator uses a d.c. mo- 
tor to operate a precision ball screw 
and provides 500 Ib over a 6-inch 
stroke. Rate of travel is fixed at 10 
inches per minute, but can be ad- 
justed at the factory to meet other 
requirements. Maximum allowable 
tension or compression load is 2500 
lb. Actuator is designed to meet 
MIL specs for environment and ra- 
dio noise shielding. Temperature 
range is —60° to 300° F.—Globe 
Industries. 


Circle 155 on Inquiry Card for more data 


HIGH TEMPERATURE FASTENERS 
Engineering Catalog Number 286 on request 
Manufacturers AN—N.A.S.—M.S. 6 Digit Hardware 
SPECIALS TO YOUR SPECIFICATIONS 


Mercury air parts co., inc. 
9310 West Jefferson Bivd., Culver City, Calif. 
Telephone—UPton 0-5923—Teletype—CVR CY 4138 
TOUGH SPECIALS 10 DAY DELIVERY 


Circle 53 on Inquiry Card 


a A 
LIGHTWEIGHT 


MIRRORS 


HIGH - PRECISION - Low 
y for airborne optical systems “ 
FLATS » SPHERES * ASPHERICS 


@ Approx. 1/5 to 1/10 the weight 
of conventional optical parts. 
Stable. 

Supplied with suitable mount- 
ings. 

Will maintain accuracy under 
load. 


Material in stock...rapid 
deliveries. 


A mirror can now be designed thinner to take 
tighter space requirements...with decreased 
weight and equal rigidity...without sacrificing 
accuracy. 


PRECISION LAPPING Company, Inc. 


34 Clinton Ave., Valley Stream, L.1., N.Y. @ LOcust 1-2770 


2 TOON 


Circle 54 on Inquiry Card 


Gas Chromatograph 


Gas Chromatograph employs a 
detection system of the thermal con- 
ductivity filament type, with fast 
response full-flow-cell geometry. 


System’s sensitivity is 10 to 20 times 
greater than most filament-type de- 
tectors. Detector demonstrates a 
Dimbat-Porter-Stross sensitivity (S) 
of 10,000 to 12,000 under favorable 
conditions, or an § of 5,000 at a 
noise level of less than 0.02 mv. 
under normal operation conditions. 


—Beckman Instruments. 
Circle 156 on Inquiry Card for more data 


Control Switch 


Versatile 16,200 Indicator 
Light comes with grey silicone rub- 
ber boot with panel sealing rib. This 
provides water-tight lens, greater 
performance reliability. It is avail- 
able with 6, 14 or 28v lamp.—Con- 
trol Switch Div., Controls Co. of 


America. 
Circle 157 on Inquiry Card for more data 


Relays 


Crystal - can - size hermetically 
sealed relay has 0.2 inch grid spaced 
connections. Available in three 
sensitivities (MQA: 250 MW, 
MOB: 100 MW, MQC: 50 MW) to 
meet varying military and industrial 
requirements. Contact arrange- 
ments: DPDT Temperature range: 
—65°C to +125°C. — Elgin Ad- 


vance Relays. 
Circle 158 on Inquiry Card for more data 
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New Parts 
and 
Components 


Servo Motor Package 


Servo-motor package features a 
highly integrated design in which 
the motor, servo valve and internal 
relief valves are incorporated in one 
compact housing. It is believed to 


be the first time that a servo valve 
and rotary hydraulic motor have 
been integrated into a single unit 
of this type. The improved hy- 
draulic motor used in this package, 
when compared to standard motors 
manifolded to standard _ servo 
valves, provides a breakaway torque 
that has been reduced by a factor 
of 8, and a minimum smooth speed 
reduced by a factor of 5.—Aero 
Hydraulics Div., Vickers Inc. 


Circle 159 on Inquiry Card for more data 


Light Stop Assembly 


Limit Stop Assemblies are de- 
signed for 50 turns (optionally 10 
or 83). Devices can accommodate 
up to 8 settings, operated by push 
rod plunger assemblies. Up to 8 
switches can be actuated discretely 
at any position within the 50 turns. 
For missile guidance packages. — 
United Control Systems, Inc. 


Circle 160 on Inquiry Card for more data 


Panel Switch 


Illuminated push-button panel 
switch is for ground support equip- 
ment including missile loading and 
launching consoles. Uniform illumi- 
nation with six and 28 volt lamps. 
— O&S Research 


Circle 161 on Inquiry Card for more data 


continued on next page 
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.. 17S HIDING BEHIND THE 
ASPIRIN, Actually, we set out 
to build an easy-to-read tiny 
timer... but we first had to 
build an aspirin-sized motor to 
drive it. This assignment might 
have been a headache for a 
sorcerer, but A. W. Haydon 
did it. And there is something 
magical about these micro- 
miniature elapsed time indi- 
cators and companion 
events counters. @ This digi- 
tal elapsed time indicator has 
many outstanding features: 
size is only Y2” square x 1,” 
long...weight .75 ounce... 


meets all mil specs... temp. 
range -54 to +125°C...vi- 
bration to 2000 cps at 206... 
choice of two ranges (hours 
to 9999, tenths to 999.9)... 
power input .5 watt, max. In 
fact, the complete data out- 
weighs the equipment. Send 
for our heavyweight literature 
on the 19200 ETI right now. 
@ Electrical or electronic, 
the A. W. Haydon Company 
works wonders in time. For 
electronic requirements call 
Culver City. For electro- 
mechanical devices call 
on our wizards in Waterbury. 


od AYDON 


OMPANY 


266 NORTH ELM STREET, WATERBURY 20, CONNECTICUT 
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A few of the many unlimited arrangements made possible with the 


PREM-O-RAK 


MODULAR CONSOLE SYSTEM 


$s 


PACKAGE WITH Pu 


[i PR Series 


= TR Series 


RM Series | 
DCR Series SOR 
inks S| Series 


DESK CABINET 
RELAY RACKS TRANSMITTER RACKS RACKS 


Standard 


| CONSOLES * RACKS * CHASSIS © PANELS * CABINETS CASES 


Shown here are only a few of the 
many PREMIER STANDARD METAL HOUSINGS which are stocked by 
leading distributors throughout the country. 


CONTACT YOUR LOCAL DISTRIBUTOR or WRITE FOR LATEST COPY 
OF THE PREMIER CATALOG 


LPL BAIR METAL PrRobucts co. 


337 MANIDA STREET, NEW YORK 59, NEW YORK 


WESTERN SALES OFFICE: 1667 Laurel St., San Carlos, California 
EXPORT DEPARTMENT: EMEC, 127 Grace Street, Plainview, New York 
MFD.IN CANADA: PREMIER METAL HOUSINGS, Ltd., 5810 Smart Ave., Montreal 


Circle 56 on Inquiry Card 


New Parts 
and 
Components 


Command Receiver 
Command receiver for space 
satellites weighs 1.5 Ib., measures 
6.3 in. in diam. and is 1.13 in. 
high. It receives radio instructions 
from ground stations to actuate 
the satellite’s electronic equipment. 


i ) 


A special decoder is designed 
to operate with the receiver as a 
separate unit. The receiver accepts 
command signals from ground sta- 
tions, it feeds them to the decoder 
to activate on-off control of the va- 
rious electronics equipment in the 
satellite. — Electronics and Ord- 


nance Div., Avco Corp. 
Circle 162 on Inquiry Card for more data 


Miniature Transformers 


Series of transformers for air- 
borne guidance control units are 
wound on specially formed one- 
piece coil bobbins made from sili- 
cone-glass laminate. This laminate 
qualifies the coil bobbins for class 
“U” (above 170 C or class “H” 
(200 C) applications. 

Bobbins are made as hand lay- 
ups. The glass cloth, previously 
impregnated with a bonding resin, 


is so arranged that the material 
from the core flows out to form 
the flanges, thus eliminating the 
usual joint. The entire lay-up is 
placed in a special mold and lam- 
inated into a single unit. — Dow 
Corning. 

Circle 163 on Inquiry Card for more data 
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Oxygen Sensor 


Polarographic oxygen sensor 
was developed originally for a U. S. 
Air Force prototype space suit. 
Adaptable for a variety of applica- 
tions where potential toxicity exists. 
Sensor weighs two and a half oz. 
and is 1% in. X 2 in. It measures 
partial pressure of oxygen from zero 
to 760 of mercury, with an absolute 
range of 250 to 1,000 mm of 
mercury. Operates within a tem- 
perature range of 40 to 150°F.— 
Beckman Instruments, Inc. 


Circle 164 on Inquiry Card for more data 


Crystal Can Relay 


This 4PDT crystal can relay 
features new center of gravity 
mounting arrangement. Unit, rated 
at 2 amp 28 V resistive load, pro- 
vides 100,000 operations mini- 
mum.—Branson Corp. 

Circle 165 on Inquiry Card for more data 


Star Tracker 


All-electronic-scanning star 
tracker eliminates all mechanical 
aperture movements. Capable of 
tracking sources in the visible and 
near-infrared regions with a 1-inch 
diam objective. Tracking rate: 1 
radian per second. 

Telescope is a compact unit con- 
taining an optical system, FW-118 
phototube, and electronic circuitry. 
All of the electronic circuits except 
the servo amplifiers and power sup- 
plies may be contained within the 
unit. The telescope may be gim- 
baled to track from a stabilized base 
or it may be fixed direct to the ve- 
hicle. The star sensor weighs only 
2 Ib. and occupies 35 cu. in.—ITT 
Laboratories. 

Circle 166 on Inquiry Card for more data 


continued on next page 


Aircraft & Missiles ¢ March 1961 


by dit dias see Ait 
bin 


a 
i" 


, 


7 
. 


gee 


By 207i 


MARKING MACHINE 


Matthews Airgrit eliminates many mark- 
ing problems. It may be the answer 
to yours. 

Through inexpensive molded rubber 
masks, it will “blast-etch” trademarks, 
names or codes with lettering as small as 
.055” within a fraction of a second. 
Masks have surprisingly long life for 
economical marking. 

Self contained unit needs only air source 
and electrical outlet for easy installation. 
Simple to operate, no special training 
required. 


Write for Bulletins C-25, C-26 or forward part for sample marking 


MATTHEWS 
WS 


JAS. H. MATTHEWS & CO. 


3920 FORBES AVENUE ° PITTSBURGH 13, PENNA. 


Circle 57 on Inquiry Card 157 
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TWO DIFFERENT TIPS GIVE 


2 SOLDERING 
TEMPERATURES 


ee Merely interchange high and low heat 
tips for the soldering temperature best 
suited for the job. Low heat for heat- 
sensitive soldering ... higher heat for 
regular work. Available with Magnastat 
Soldering Iron model TC-552. 


ey: SOLDERING IRONS ~ 


7 


Wi Automatically maintain correct soldering temperature 
Wi Weigh only half as much as uncontrolled irons 
Wi Give greater heat efficiency with lower wattage 


Plus these advanced features for greater efficiency : 
¢ Various tip types now available « New tip retain- 
ing nut minimizes freezing *« New rubber shock 
absorber prevents sliding « New, rugged, non- 
arcing snap switch e Handle stays cool e New cord 
connection locks cord securely in place, yet per- 
mits easy replacement ¢ 2 or 3-wire cords available. 


3 MAGNASTAT SOLDERING IRONS ARE AVAILABLE 
MODEL TC-852. 55 watts, for heat-sensitive soldering is = 
t 


MODEL TC-602. 60 watts, for light to medium soldering $1 = 
ts! 


MODEL TC-1202. 120 watts, for medium to heavy 
Ere pre ae $4150 


Prices shown are for Magnastat Iron with tip and 2 wire cord. 


Send for NEW literature on 
Weller MAGNASTAT Soldering Irons. 


Circle 58 on Inquiry Card 


= New Parts 


and 
Components 


Jet Engine Starter 


New low-cost solid propellant 
cartridge for starting jet aircraft 
engines has been developed and 
successfully test fired. Cartridges 
would eliminate complex ground- 
starting systems currently used with 


jet aircraft. Each measures about 
eight in. long by six in. diam. and 
produces 430 gas hp for 17 sec. 
In operation, ground personnel 
would insert a_ solid propellant 
cartridge into a special starter 
breach located on the aircraft. 
When the pilot presses engine start- 
ing button, unit ignites, producing 
a jet stream of gas powerful enough 
to spin a small starting turbine. — 
Rocketdyne. 


Circle 167 on Inquiry Card for more data 


Space Transmitter 


New sound reproducing system 
for transmission of the human 
voice from space has been devel- 
oped. Device lets the listener “tune 
up” the precise sound he wants and 
“tune down” all other interference. 
It is designed to increase the in- 
telligibility of the human voice un- 
der conditions of a high noise level. 
Use of stereophonic headset with 
the device gives greater effectivity. 
A unique constant power circuit 
reflects speaker load variations back 
into the amplifier —Astrometrics, 


Inc. 
Circle 168 on Inquiry Card for more data 
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Jig Borer Microscope 


Low-voltage light source is built 
, directly into the tube of microscope. 
Beam splitter directs light through 
the objective, providing vertical 
surface illumination. 


Acclaimed by 

over 5000 Maintenance, 
Production and Quality 
Control Engineers! 


* 


IN YOUR PLANT or eta 


aa 
i i - e+ 
location of your choice! ¥ a. 
Ht Now, your plant or technical group ¥& if 
Total magnification: 25x by 2x can learn the full story of flaw . a 
objective with 2% in. working dis- location with dye penetrants. See how 
, > dye penetrants provide greater «al 
tance and 12’%4x adjustable eye- inspection accuracy and speed at lowered RJ 
. . cost for hundreds of industrial concerns 
piece.—Opto-Metric Tools, Inc. whose inspection facilities range from 
Circle 169 on Inquiry Card for more data huge multi-tank installations down to 


small $35 inspection kits. Witness actual 
dye penetrant inspections, right in your 
own plant or other location of your 


2 H choice...all without any cost or obligation! 
zi Static System Tester Produced by the Technical Film Staff of 
; ; x Turco, manufacturer of the Dy-Chek® 
Portable pilot static system test inspection process, this 23-minute film 
er permits ground testing of air visually demonstrates every aspect of dye 
7 “ penetrant inspecting from laboratory 
data instruments and systems in air- theory to authentic production-line 
7. . techniques actually filmed on the spot 
craft and missiles without danger during mass production inspections. ih 
of damage due to excess or transient If your plant or technical group id 
‘ ‘ ; is interested, write today without = 
pressures. It monitors altitude and cost or obligation for the Turco : 
airspeed envelope of air data sys- Fin Ee Seen 


tems up to 80,000 feet, 850 knots 
and Mach 2.5. Equipment permits 
tests on systems even when static 
system leakage rates are up to the 
maximum allowable for flight. Ac- 
curacies: for altitude, 30 feet or 


sc arr 
no Pe ae ie 


eee 


ay . 


1 sunco PRODUCTS, INC. 
| 24600 South Main Street, Wilmington, Calif. 


Please send me your FREE “FILM KIT” without cost or 
obligation. 


NAME 


Offices in All Principal Cities 


0.25 per cent of indicated; airspeed, TURCO 


2 per cent of indicated airspeed; PRODUCTS, 


Mach accuracy, 1.25 per cent of INC 
indicated Mach number.—McDon- 7 


FIRM 


® Chemical Processing Compounds 
nell Aircraft. 24600 South Main Street, Wilmington, California 1 ADDRESS 
Circle 170 on Inquiry Card for more dat FACTORIES: Chicago, Houston, Los Angeles, 
P 7 % x London, Rotterdam, Sydney, Mexico City, Paris, ! RR RS RS ES ease Pees 
continued on next page Hamburg, Montreal, Manila, Naha (Okinawa) L AM 
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Se has 


CLOSES 


the 


GAP 
mci 


| PRESSURE 
i SEALING 

to 
3000 PSI 


NEW 


Rugged 
Dependable Solenoid Operated 
SHUT-OFF VALVE 
110 VAC For High Pressure Gas and Hy- 
60 cycle drauvlic Sealing to near Zero 


Leakage for ground support 
equipment and industrial appli- 
cations. Normally open or nor- 
mally closed. 


PneuDraulics, Inc. 


8961 Centro! - Montclair, Calif. - NA 4-3567 
Technical Literature on Request 
Circle 60 on Inquiry Card 


to 3000 
PSI 


FUSED GLASS AND METAL 
MISSILE PARTS CLEANED 
QUICKLY AND WITHOUT 
DAMAGE TO GLASS GLAZE 


with VAPOR BLAST 


liquid Honing 
Vapor Blast Liquid Honing 
process cleans metals fused 
to glass without removing 
glaze or damaging the glass. 
Yet the metal parts are 
thoroughly cleaned, burrs re- 
moved, in shortest possible time. 


Bring or send parts for test 
cleaning. No obligation. 


*Liquid Honing and Vapor 
Blost are 


VAPOR BLAST 


MFG. CO. 
3035 W. Atkinson Ave. 
Milwaukee 9, Wis. 


Circle 61 on Inquiry Card 
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aaa 


trademarks. 


New for 
Production 


. continued 


Data Handling 


Mobile low-cost data handling 
system called RADAC I, collects 
critical data on speeds, fuel flow, 


temperatures, pressures and other 
variables. It then processes and pre- 
pares this information for direct en- 
try into most common computers. 
Useful in handling of test data 
from wind tunnels, missile and air- 
craft test sites, and research labora- 
tories.—Radiation Inc. 


Circle 171 on Inquiry Card for more data 


Rotogrind 

New model Rotogrind checks 
trueness of parts to less than 10 
millionths. 

Unit can be set up in vertical 
or horizontal position, to check 
rings, castings, parts, missile parts, 


instrument parts. Variable control 
motor allows operator to check 
parts more accurately with both 
hands free. Motor operates on 110v 
60 cycle with forward-reverse 
switch—M & M Tool Mfg. Co. 


Circle 172 on Inquiry Card for more data 


TOTAL pong mtn PROBES 


=jS MODEL 850 Meets 
= —-, 3 requirements 
MIL-P-25757A 

(USAF). 


MODEL 103 Mach 5 
total temperature 
probe can be used 


és to temperatures 
& of 1500 C°. 
— 
== MODEL 101 Mach 3 
od total temperature 
probe. Meets 
requirements of 
MIL-P-25726 
(USAF). 
Mach 3 
Deiced total 
temperature probe. 
Accurately measures 
total temperature 
during deicing. 
Write for 
Short Form Catalog 
No. 66030 


ROSEMOUNT 
ENGINEERING 
COMPANY 


—— 


| 4912 West 78th St. 
Minneapolis 24, Minn, 
Circle 62 on Inquiry Card 


Solve Welding Problema 


CAUSED BY AIRBORNE CONTAMINANTS! 


Model SEL - 625 


WELD IN CONTROLLED 
ATMOSPHERE CAPSULES 


FOR TECHNICAL DATA WRITE DEPT. 10-20 


{ror GUIDE TO HIGH VACUUM BOOKLET 


Scientific Engineering le Lobe oratories ; 


Circle 63 on feacky Card 
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Jet-Engine Photos 
Cut Engineering Costs 


Many engine assembly drawings 
in the Large Jet Engine Depart- 
ment, General Electric Co., are now 
done photographically. Overall cost 
is less than five per cent of equiva- 
lent line drawings. 

Design of a new jet engine is 
represented by hundreds of engi- 
neering drawings and photos of 
parts, sub-assemblies, and assem- 
blies. The engine assembly views 
help both assembly and mainte- 
nance personnel. 

Photodrawing technique solves 
the basic problem of diazo detail 
reproduction and eliminates a line 
drawing. (Drafting time on such a 
drawing would be about 70 hours.) 
Screen positives are made from the 


Industry Notes 


original negatives in a contact print- 
er designed and produced by Log- 
Etronics Inc. Printer provides a full 
contrast control in the screen posi- 
tive film by automatically dodging 
the original negative. 

Photodrawing procedure: draft- 
ing standard specifies position and 
elements of coding for the draw- 
ings. Camera position code gives 
angular position of the engine with 
respect to the camera, distance of 
engine to camera lens, position of 
the camera along the engine axis. 

Standard equipment includes an 
8 x 10 view camera, electronic flash 
and slow-speed panchromatic film 
(ASA 40). Number of shots and 
location of the camera may vary 
from 8 to 20 exposures for a given 
engine. An identification card is 
placed in each photograph at the 


lower right, and the photographer 
jots down the specific camera posi- 
tion and engine angle for each. 
Leader lines, call-outs and detail 
reproduction are considered superi- 
or to line drawings. 


Mercury Developments 


Glass shields ¥-inch thick pro- 
tect antennas on Mercury capsules. 
Dow Corning Glass Works is mak- 
ing three curved, translucent sec- 
tions for each of 12 capsules. Sec- 
tions form a circle around trans- 
mitting and receiving antennas near 
the small end of the space vehicle. 

Consoles, displays and control 
equipment for the Mercury control 
center have been delivered. 


Industry Notes continued on next 
page. 


Big Job, Little Job 


BALCRANK 
CAN HANDLE m 


Best quality, fine grain cast iron. Rim 
and handles polished to high luster. 
Handles are revolving, solid or omitted. 
Availabie in standard sizes 4” to 12” 
dia. with plating, broaching or other 
machining to your specification. 


Revolving handles turn on HARDENED 
steel spindle with permanent graphite 
grease lubrication permitting FASTER, 
EASIER adjustment by user. Machined 
from quolity BAR STEEL ground and 
POLISHED to a smooth, high luster. 


a 


=" 


OPO} 


= nite 


STRAIGHT 


“THE MARK OF QUALITY | Imp reccor 


PORTABLE HARDNESS TESTER 
: sage a. ee 
= Suti-alie tava for hand 


A portable hardness tester for aluminum alloys, soft metals, 
and plastics, the Barber-Colman Impressor is designed for 
fabricated parts and raw stock testing. Operating experience 
is not essential. The reading is instantly indicated on the 
convenient dial. No waiting, preloading, or separate meas- 
urements. Barber-Colman engineers will gladly recommend 
the most suitable model for your application. Write today 
for complete details. 


WRITE FOR FREE CATALOG AND PRICE LISTS TODAY! 


Machine r 

Tool ‘ 
Division : 4 ; 
20 DISNEY ST. ¢ CINCINNATI 9, OHIO, © U.S.A. 


Circle 76 on Inquiry Card 


BARBER-COLMAN COMPANY 
Dept. O, 12109 Rock Street, Rockford, Illinois 
Circle 78 on Inquiry Card 
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OVER 180 COMBINATIONS UL. 


CIRCLE ESS STANDARD ASSEMBLIES 
Flexible Shaft are versatile enough to 
fill the demands of many different 
applications and yet offer the ad- 
vantages of economy in time and 
money. 


<) 


Aten 


; 
oe of 
“etal 


They are composed of stock com- 
ponents, the finest steel cable, vinyl 
covered steel casing and cadmium 
plated coupling type steel and fittings. 
We solicit your inquiry on Circle Ess 
Flexible Shafting. 
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EWS STEWART CORP 


West Coast Plant: 2404 So. Grand Ave., Los Angeles 7, Cal. 


Circle 65 on Inquiry Card Circle 66 on Inquiry Card 


Kxactel, Servomanometers 


precision of a 


liquid manometer w@ n 
...utility of a servo _ 


Exactel Servomanometers have been enthusiastically adopted as standard equipment 
by several leading manufacturers of Air Data Computers, utilizing the exceptional pre- 
cision, operational capabilities and reliability of Servomanometers to best advantage. 

Exactel manufactures Servomanometers in single or dual construction in 32”, 60”, 
80”, 100” and 120” ranges in five basic types and 25 optional groupings of accessory 
equipment. Exactel's sixteen-page Bulletin 500 describing new Servomanometer tech- 
niques and many new applications is available on request. 


EXACTEL INSTRUMENT COMPANY 


185 Evelyn Avenue / Mountain View, California / YO 8-6558 
162 Circle 67 on Inquiry Card 


Industry 
Notes 


. continued 


Westinghouse Develops 


Electric Arc Heater 
Electric arc heater developed by 

Westinghouse Electric Corp. can 

supply a stream of gas at tempera- 


_ tures as high as 20,000 deg. F and 


pressures as great as 15,000 psi. It 


_ can operate for sustained periods 
| of time and at an extremely low 


level of gas contamination (0.2 per 


| cent). 


The arc heater has immediate 
application in a wind tunnel for 
missile testing. Also, it holds 
promise as a chemical synthesizer 

continued on page 164 


ELECTRIC ARC is maintained be- 
tween two ring-shaped electrode 
terminals, here being examined by 
engineer Armin Bruning. 
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liability 2 pie atety; NORWALK Compressors have bi : 
an integral part of America Ss i f industrial — 
growth for | almost 100 


apecidie uses: frou 1 single stage to six stages; from 0 to 
42 Ok at pewares; 0 or all: gases and air. All NOR- | 
WALK equipment is built to meet the most rigid demands | 
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Hundreds of thousands of Aerotec 
disconnects, valves, flow indica- 
tors, pressure switches, and float 
switches have been produced for 
America’s weaponry. 


FROM SATELLITES 


TO SUBMARINES... Kelli, 


Aerotec components have proven m > 


their reliability under all service 
demands. This reliability results from a J 
background of 16 years’ experience , 
in the design, development, and a 


production of equipment to exacting 
specifications. 


Use Aerotec’s capabilities for the “Cis 


answer to your specific requirements. 


Send details of your problem for 
our recommendations. Write us now. 


Our representatives are conveniently 
located for prompt liaison and service 


AEFOTEC INDUSTRIES, INC. 
Aircratt Equipment Division, Dept. AM, Greenwich, Conn. 
PRECISION EQUIPMENT FOR AIRCRAFT, MISSILES AND NUCLEAR APPLICA“IONS 
West Coast Office: Culver City, California 
Canadian Affiliate: T. C. CHOWN LIMITED, Montreal & Toronto 


Other Aerotec divisions: Aerotherm Division, a pioneer in energy absorption, manufactures 
Passenger and crew seating, lounges and accessories; Industrial Division, engineers, produces 
and installs dust collecting systems, gas scrubbers, fans, stacks and allied equipment. 
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and as a furnace for processing 
metals with ultra-high melting 
points. A prototype model of the 
machine has been operated at a 
power input of 1700 kilowatts. A 
high of 30,000 kilowatts is planned 
by the company. 

Temperature into the nozzle has 
been maintained at 10,000 degrees. 
Flow from the nozzle has reached 
a sonic velocity of 3400 mph. 
Velocities over ten times the speed 
of sound can be expected when the 
gases are expanded with a hyper- 
sonic exhaust nozzle. 


Computers Used 
In Weather Research 


The Weather Bureau is now 
using electronic computer-plotters 
to produce Northern Hemisphere 
weather maps. The Navy’s Numeri- 
cal Weather Problems Group is 
using a computer system in its re- 
search on forecasting methods. 

Information on magnetic tape is 
sent to a digital-to-analog converter. 
This then instructs a map-drawing 
equipment. 

Weather Bureau system, devel- 
oped and produced by Electronic 
Associates Inc., uses data from over 
500 weather observation stations. It 
can produce a map in about three 
minutes, about seven times as fast 
as the former hand-drawing method. 
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DIP BRAZING 
for fabricating 
complex components 


Microwave component for Convair, A Division of 
General Dynamics Corporation. Produced by assembling 
and dip brazing 109 separcte pieces of aluminum 
extrusions, castings or machined parts. Tolerances ore 
+.002. Overall! length is 13’. ASSEMBLED AND DIP 
BRAZED FOR QUALITY ASSURANCE BY PRECISION 
DIPBRAZE, INC. 


Dip Brazing permits low cost 
fabrication of complex assemblies 
made up of numerous individual alumi- 
num extrusions, castings, forgings or 
machined pieces. The DIP BRAZE 
method yields greater strength, neater 
joints, and as there is less distortion 
or warpage during the brazing pro- 
cess, close tolerances can be main- 
tained. 


Complete Dip Brazing 
Service. 


PRECISION DIPBRAZE, INC. 


provides complete dip brazing services 
for producing quality assured wave- 
guide assemblies, missile engine com- 
ponents, electronic chassis, heat ex- 
changers, and a wide range of hard- 
ware used in the aero-space, ground 
support, communications and commer- 
cial fields. Precision machine shop fa- 
cilities are maintained to support 
manufacturing and fabrication services. 


Technical assistance on assembly, joint 
design and brazing is provided. 


Write for Technical Bulletin PDI 2 


PRECISION 
DIPBRAZE, INC. 


12031 VOSE STREET, NORTH HOLLYWOOD, 
CALIFORNIA (POplar 4-7236) 
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The Navy Group’s system will 
eventually collect height and tem- 
perature values from about 5000 
weather stations. It uses a Control 
Data Corp. 1604 computer and 
Ampex digital tape handlers. 


R & D Briefs 


Air Force nozzle research at 
Battelle Memorial Institute is being 
broadened to permit study of a 
limited number of nozzle materials 
from interested organizations. Ap- 
plicants should inquire to James F. 
Lynch at Battelle. 


Earth orbits may be used for 
launching manned space explora- 
tions. Douglas Aircraft and Vought 
Astronautics are conducting six 


month studies of orbital launch | 


equipment for NASA. 


Space Vehicle Rendezvous is 
under study at Lockheed Aircraft 
for NASA. Firm will study tech- 
nique of bringing a Thor-Agena B 
and Atlas-Agena B together while 
they are orbiting the earth. Data 
may be applied to assemblying space 
vehicles in space before they depart 
on deep space missions. 


Ground-Effect machine powered 
by gas turbines has been delivered 
to the Marine Corps by National 
Research Associates. Powered by 
two 80 hp Titan YT-62 engines 
(Solar Aircraft), this “GEM III” can 
move at up to 30 mph. 


Paraglider recovery system for 
Saturn is under study at North 
American Aviation and at Ryan 
Aeronautical Co. Concept is for a 
parachute-type flexible wing to low- 
er the 100,000 Ib booster to earth 
following separation. 


Hot air balloon was recently 
piloted to 9000 ft in a two hr Navy 
test flight. Portable burner fed from 
propane gas is carried inside the 
balloon’s mouth. 


Ryan electronics has advanced 
the possibility of detecting and in- 
tercepting hostile ICBMs _ using 
orbiting satellite. Through rapid 
calculations anti- ICBM vehicles 


continued on next page 


HAWS 
SAFETY 
FOUNTAINS 


Wash harmful fuels and chemicals from 
eyes and facial areas, instantly! Pre- 
vent discomfort and serious injury. 
Units may be wall or pedestal mounted; 
with hand or foot operated quick-open- 
ing valves. 


7900 Series—Maximum coverage eye/face- 
wash. 6 spray outlets in extra large stain- 
less steel bowl set up soft, drenching mist 
for positive first aid. Large hand valve. 


7100 Series—Eye-wash sends pressure-con- 
trolled streams from chrome plated brass 
heads. Acid-resisting enameled iron bowl. 


7700 Series—Eye/face-wash simultaneous- 
ly sprays water from perforated copper ring 
and fountain heads. Stainless steel bowl. 


HAWS 
SAFETY 
SHOWERS 


Instantly flood 

the body with 
torrents of rushing 
water to wash 
away injurious 
contaminants. 
Your choice 

of single head or 
multiple nozzle 
showers; available 
with hand or foot 
valves. 


Model 859¢ — 
Multiple Nozzle 
Shower instantly 
drenches victim from 
all angles. 

Large hand valve. 


WRITE FOR HAWS 
DETAILED SAFETY 
CATALOG TODAY! 


SAFETY EQUIPMENT | 


a product of 


, HAWS DRINKING FAUCET COMPANY 


1443 Fourth Street * Berkeley 10, California 
Export Dept.: 19 Columbus Avenue 
San Francisco 11, California, U.S.A 
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PRECISION 
COMPONENTS 


| PRECISION 
ASSEMBLIES 


HEAT 
TREATING 


| 
; 


pow 17 
ANODIZE 


METALLURGICAL 
X-RAY 


PLATING 


“SURFACE 
TREATMENT 
' AIRCRAFT QUALITY _ 
i GEARS 


PRECISION PARTS 
FOR AIRCRAFT 
AND MISSILES 


For many years Fenn has been en- 
trusted to produce vital and complex 
components in large quantities for 
aircraft. Today, Fenn has the facilities 
and personnel experienced in ma- 
chining of special metals and alloys 
required in the aircraft, missile, and 
nuclear fields. Fenn's ultra-modern 
plant includes the finest metal working 
machines, heat treating, plating, sur- 
face treatment, a metallurgical labor- 
atory, and resident air force inspec- 
tion. We welcome the opportunity to 
discuss your requirements. Write for 
copy of Fenn Facilities. 


FENN MANUFACTURING COMPANY 
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could be launched from sites near 
enemy territory to perform intercept 
on upward part of trajectory. 


“Infrared communications” gun 
has been developed by Minn-Honey- 
well. System uses transmitting and 
receiving units aimed like guns at 
point of communication or recep- 
tion. Voice messages are carried on 
a narrow beam of infrared radiation. 
System is called MAXSECOM 
(Maximum Security Communica- 
tions). 

Rand Corp. states that studies 
show “a remarkable parity of 
costs” between turboprop and 
turbofan cargo planes, adding that 
“there is no longer demonstrable a 
clear superiority for the turboprop 
airplane such as was indicated by 
earlier studies in this field.” 


Production Techniques 


Investment castings at Precision 
Metalsmiths, Inc., are being made 
on 355 standard aluminum alloy 
giving ultimate tensile of 49,500 
psi. Foundry techniques include 
hollow sprue gating, ceramic shell, 
double degassing of aluminum melt, 
vacuum assist casting. 


Tapered tungsten cylinders for 
rocket exhaust nozzles are made by 
hydrostatic pressing at General Elec- 
tric’s Lamp Metals and Components 
Dept. The pressure chambers for 
the operation are 5-ton barrels of 
16-inch guns from dismantled World 
War II battleships. 


Desk-size electronic computer 
(Royal McBee) is being used for fast 
reduction of test data at ARDC’s 
Hotshot 2 thyervelocity wind tunnel, 
Tullahoma, Tenn. Usable test time 
is about 0.1 second. Computer de- 
fines conditions at 15 time points 
within this interval, reduces data in 
seconds. The job would take an 
estimated 10 hours of manual cal- 
culation. 
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BERITE 


INSULATION 
AT WORK 
IN 


POLARIS 


SP 7 graphite reinforced phenolic 
) eee 
—— 30% char depth. 


P 


iii 


“a 


Standard graphite reinforced 
phenolic 100% char depth. 


The development of special 
Fiberite MX 2630A formula- 
tions reduce char depth of 
graphite reinforced phenolic 
molded insulations up to 70%, 
thus permitting the use of 
these materials in more critical 
solid propellant rocket motors. 

Cut-away sections above 
illustrate reduction of char 
depth by utilizing Fiberite 
molding material. 


EXPLORE FIBERITE 


Missile engineers will find our 
research helpful in solving problems 
requiring materials for special per- 
formance. Write factory for bulletin 
“Fiberite High Temperature Insulat- 
ing Materials.” 


SALES OFFICES IN 
PRINCIPAL CITIES 


514 W. 4th Street 
Winona, Minnesota 
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Super Power Hydrogen Thyratron Test Set 


solutions FXR’s high power electronics has produced 
with the Super-Power Hydrogen Thyratron Test 
. __ Set used as the tool for the development 
Creative of super-power modulator tubes. 
ingenuity 


ud 


FXR’s top-rated position in High Power Electronics can 
be credited to extensive, specialized facilities. But most 
important in serving you are the creative abilities of 
FXR’s engineering staff. 


technical group. An experienced FXR appli- 
cations engineer is just a phone call away. 


FXR, Ine. 


Design * Development * Manufacture 


25-26 50th STREET « RA. 1-9000 
WOODSIDE 77, N. Y. © TWX: NY 43745 


Circle 77 on Inquiry Card 


CRATEX 
~~ \RUBBERIZED 
ABRASIVES 


( Micro-deburring, Smoothing, 
\_ Cleaning, Polishing 


Cratex reliability lowers costs 


You can count on every Cratex item 
to perform just as you expect it to— 
exactly as the last one did and as the 
next one will. This is the key to effi- 
ciency in micro-deburring, smoothing, 
cleaning and polishing. YOU SAVE 
TIME because you know just what to 
expect in performance without experi- 
menting or compensating. YOU SAVE 
REJECTS because with Cratex no 
unexpected irregularities occur to spoil 
work pieces. 

WHEELS - POINTS - BLOCKS - STICKS - CONES 
in 4 grit textures for power or manual 


application. Sold through leading industrial 
supply distributors. 


FREE! Send for the complete CRATEX 
Industrial Catalog today 


CRATEX 


MANUFACTURING COMPANY, INC. 
1600 Rollins Road 


Burlingame, California 
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Perhaps a modulator problem similar to 
your own has already been solved by our 


keeps 
in 

good 
shape... 


ROEBLING 
AIRCORD 


Roebling Aircord is made to exceed 


all applicable specifications for con- 
trol cables. But this preformed, car- 


bon steel cord gives you another, 
extra advantage... undesirable 
“constructional stretch” is reduced 


to insignificance during the manu- 
facturing process. This means that 
the need for adjustments is minimal 
when Roebling Aircord is in service. 


Uniformity of control and consistent 
performance are assured. 


Roebling carbon steel Aircord is 


made with galvanized or tinned fin- 


ishes. You can order it in stock 


lengths or in complete assemblies 


with swaged terminals that develop 
the full catalog strength of the cord. 
Roebling also supplies stainless steel 


Aircord. 


For details on Aircord and another 


industry favorite, Roebling Lock- 
Clad® (aircraft cable with aluminum 
tubing swaged around it), write to 
Roebling’s Wire Rope Division, 
Trenton 2, New Jersey. 


ROEBLIAG 


ha 
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Branch Offices in Principal Cities 
John A, Roebling’s Sons Division 
The Colorado Fuel and Iron Corporation 
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“Avcoramic” tooling now al- 
lows stainless steel honeycomb to 
be brazed in large sizes and close 
tolerances. Key to process is 
ceramic brazing platens. Process, 


developed by the Nashville Div. of: 


Avco Corp., is being used on the 
B-70 program. 

Discoverer XIII heat shield was 
produced by machine tape winding 
at B. F. Goodrich Aviation Prod- 
ucts, Akron, O. Material is several 
combinations of fabrics impreg- 
nated with phenolic type resin. 
Process includes winding under 
controlled tension and heat. Vul- 
canizing takes days at extremely 
high pressures and controlled tem- 
peratures. 


Superalloy WI-52 data is now 
available in OTS report (PB 
161216). 


PRINTED Cc 


Repetitive symbols . . 
items . . 


U. S. Steel is now producing 
thin-gage sheet and strip of ultra- 
strong steel on a modernized con- 
tinuous plate quenching and tem- 
pering line at Homestead, Pa. 


Electrolytic machining process 
shaping parts from the toughest al- 
loys in as little as one-tenth the 
time of conventional machine tools 
has been developed by Battelle 
Memorial Institute. 


X-ray unit, believed to be the 
largest ever manufactured for in- 
spection work, is being used to 
scrutinize stainless steel honeycomb 
panels produced at the Los Angeles 
Div. of North American Aviation 
Inc. 


Materials Procurement Commit- 
tee, a new group charged with han- 
dling problems of materials man- 
agement, has been set up by the 
Military Products Div. of the Elec- 
tronic Industries Assoc. 


Explosive forging future is eval- 
uated in new OTS report PB 
161828 ($1.50). 


. in fact any drafting, blueprint or specification detail 
. can be applied in seconds, rather than drawn in hours. If your 


engineers or draftsmen haven't yet discovered the speed and economy of 
STANPAT, they are wasting valuable hours . . . and valuable money. 
STANPAT tri-acetate sheets are quickly and easily adhered to your tracings 
without special equipment. Reproductions are crisp and clean . . . Won't dry 
out, come off or wrinkle. Mail the coupon today and see for yourself. 


pre-printed - tri-acetate | 


STANPAT : 


sheets 


Used by more than 30 Industries 14 


STANPAT CO., Whitestone 57, N. Y. 

Phone: Flushing 9- 1693-1611 Dept. 74 

C) Please quote on enclosed samples 

() Kindly send literature and samples 

Name 

Title__. 

Company 

Address. 

City ee ae Ss 
eon en 8 ee ee ee Ue 
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GEM Ill, first air-cushion vehicle 
powered by gas turbine engines, was 
recently delivered to the Marines. 
It will carry over twice its own 
weight of 1800 Ib. 


SATURN PARAGLIDER? Artist’s 
concept shows triangular wing as it 
is guided to landing area. It bears 
Saturn booster. Before release it is 
folded between outer tanks of 
booster. 


VARIABLE CAMBER PROPEL- 
LER under development by Hamil- 
ton Standard uses two sets of blades 
15 ft in diam. Changing individual 
pitch angles produces effect of vary- 
ing camber. System is in test at 
Windsor Locks. 
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more trust 
in the thrust 


™? AMAZING 
BRAZING 


a ge 


ah \ 


Western Alloy’s unique brazing 
techniques, employing super dry hy- 
drogen and nickel brazing alloy, give 
maximum structural efficiency to the 
tubular thrust chamber pictured 
above, being developed at the Jet Pro- 
pulsion Laboratory. 

The complete thrust chamber as- 
sembly was nickel brazed in two oper- 
ations at temperatures over 2000°F. 
in one of our hydrogen furnaces. All 
components brazed are 347 stainless 
steel. 

You are invited to contact our en- 
gineering department regarding your 
brazing problems. No obligation, of 

d course. 
Send today for our brochure, 
“Trail Brazing in the Space Age.” 


WESTER N ALLOY 
ENGINEERING CO., INC. 


847 TRUCK WAY, 
/ MONTEBELLO, 


ee CALIFORNIA 


eS RAymond 3-9937 


AMAZING BRAZING! — 
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PLASMA 
SHEATH 


TRANSMITTING 
ANTENNA 


PLASMA TRANSMISSIBILITY PARAMETERS 


f SIGNAL FREQUENCY, KMC 
PLASMA FREQUENCY, KMC 


PLASMA ELECTRON-COLLISION FREQUENCY,KMC 
PLASMA THICKNESS, FT 


ANTENNA PLACEMENT on 
hypersonic reentry vehicles is re- 
lated to shape of plasma sheath 
created. Peak plasma area occurs 
in shock layer just outside boundary 
layer for all cases except sharp- 
nosed bodies at low angle of attack. 


Preuma-Grup® solves problem of removing and inserting engines without damage to 


16 INCHERS from USS Colorado 
are among the battleship barrels 
which now serve as pressure cham- 
‘bers in G.E. materials studies. 


ROCKET CHAMBERS being pro- 
duced at Lycoming Div., Avco 
Corp. This photo of integrated pro- 
duction area shows second stage 
Polaris chamber in center. Other 
chambers are for second stage Min- 
uteman. 


ROCKET ENGINE 


highly sensitive surfaces. Pneumatic rubber rings contact maximum area at. minimum psi. 
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Unit shown was developed for the Saturn Rocket Program being conducted by the George C. Marshall Space Flight Center, Huntsville, Alabama. 
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Erortier 


proven on major missile and military systems 


e EXTREME ACCURACY 


¢ ABSOLUTE RELIABILITY 


e SUBMINIATURE PACKAGING 


on these frequency e time e digital products 


frequency 


oscillators + secondary and portable standards - 
converters (frequency and subminiature DC-DC 
voltage) - R. F. oscillators + frequency control 
systems + special developments 


time 


programmers + intervalometers + timers + digital 
clocks + on-missile (launch vehicle and payload) 
command program timers (fixed and variable 
instruction) + electromechanical and solid state - 
single and multi-channel + time reference and 
memory command systems + special developments 


telemetry 


oscillators « transmitters « C. W.—F. M.—P. C. M. - 
“specials” + transponders + special developments 


digital modules 


+ complimentary logic modules that are quickly 
and specifically “Frontier-Tailored” for your par- 
ticular system + master clocks - flip-flops - sealers 
+ comparators (parallel and serial) - pre-set counters 
+ amplifiers - drivers - shift registers - redundant 
output selectors (w or w/o comparison monitors) 
+ binary-decimal decoders - indicator drivers - 


special developments 


Frontier ‘‘standards”’ or custom-packaged ‘‘specials” . . . to meet any requirement 


te NT 


eee . ~~ = 
eT Sb tee 
OSL fh WY 


> 


@® 1961 Frontier Electronics Co. 


_ Ertectrronics 
4604 Memphis Avenue . 


AE" TO OD TA Ne 


co. 
Cleveland 9, Ohio 
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TAKE 
A 
CLOSER 
LOOK 


Discover the advantages 
of the new 


TRU-LOK 


aluminum 
self-locking nut * 


* MEETS ALL PERFORMANCE REQUIREMENTS 
OF MIL-N-25027 (160,000) PSI TO 550°F. 

* CAN BE REUSED EXTENSIVELY WITH THE 
ABSOLUTE ELASTIC MEMORY OF A STAIN- 
LESS STEEL SPRING. 

* MAINTAINS CONSTANT VIBRATION-PROOF 

POSITION ANYWHERE ON THE MALE 

MEMBER . . . LOCKING CONSTRUCTION 

IS INBOARD FROM THE ENDS. 

POSSESSES SMOOTH UNVARYING TORQUE 

. . » POSITIVE, ACCURATELY CONTROLLED 

PRESSURES ARE FORMED INTO THE SPE- 

CIFIC CONFIGURATION OF THE MIDDLE 

WINDING. 

« VIRTUALLY ELIMINATES WEAR, SEIZURE, 
GALLING OR DEFORMATION OF MATING 
THREADS . . . MAKING TORQUE MEASURE- 
MENT A MORE MEANINGFUL PARAMETER 
AND REDUCING THE POSSIBILITY OF CON- 
TAMINATION TO SENSITIVE INSTRUMENTS 
AND EQUIPMENT. 

* EFFECTS HIGH STRENGTH-TO-WEIGHT 
RATIOS 


y 


24ST-6 Aluminum Body 


a, % 


18-8 Stainless Stee! Thread 


* Patent Nos. 2363662 and 2363663 


Write for your copy of 
Bulletin #3002 and #3003 


WALTHAM 


PRECISION INSTRUMENT 
COMPANY 


Waltham 54, Massachusetts 
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MINUTEMAN GUIDANCE com- 
puter used in compact inertial sys- 
tem uses solid-state modules. De- 
veloped and produced by NAA 
Autonetics the unit has ground 
checkout and inflight functions. 


FUSE TESTING at American Lab- 
oratories Div., American Elec- 
tronics Inc., uses machine (left) to 
simulate missile jolts. Test engineer 
wears explosion-proof clothing. 


B-52H WING CENTER SEC- 
TION is fitted on fuselage at Boe- 
ing-Wichita. Section is built by the 
Arizona Div., Goodyear Aircraft. 
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Atlas Connector Another “impossible” job 


The Atlas connector system 
The system utilizes self aligning 
fore, possible even with pins mis- | abrading « cutting » deburring + stripping + drilling + cleaning + scribing 


opens and shuts like a book for i 5 ® 
quick tieup between the missile and done by the Airb rasive _— 
contacts employing a two-ball and 

aligned dve to shock, vibration, or 


its ground support equipment. 

.+»Micromodule circuits 
socket design. Junction is, there- 
temperature changes. 


This basic connector serves 
many cable configurations of Atlas 
electrical and electronic circuit. It 
has modular construction. Three 
interchangeable pin and receptacle 
inserts allow limitless number of 
contact configurations for various 
load capacities. 

Atlas connector system was de- 
veloped by Cole Electric Co. for 
Convair Astronautics. 


Key to fabrication in RCA Basic Micromodule 
Laboratory...The Airbrasive cuts and adjusts 
micro-miniaturized components 


S. S. White’s Industrial Airbrasive is the key to rapid construction of 
Micromodules by the new RCA Basic Micromodule Laboratory. 

Faster and more reliable and flexible than photo-etching methods, 
the Airbrasive forms circuits and adjusts resistors and capacitors by 
abrading away controlled portions of deposited conducting surfaces 
and terminations. 

Every day the Airbrasive is solving problems that once appeared 
impossible. Its precise stream of superfine abrasive particles, gas- 
propelled at supersonic speeds, quickly slices or abrades a wide 
variety of hard brittle materials... fragile crystals, ceramics, thin 
films, tungsten...and others. No shock, no heat damage. There is 
no contact between the tool and the work, 

Note this too. The Airbrasive is not expensive...for under ap- 
proximately $1,000 you can set up your own unit. 


Pah 


Send us samples of your “impossible” jobs and we will 
test them for you at no cost. 


SEND FOR BULLETIN 6006 
...complete information. 


New dual 


BRAZING FURNACE built by GE Model D! 


for Rocketdyne is used in the pro- yA A 
duction development of thrust cham- e 
bers. Supertherm grid of 26 per- 


cent chrome, and 35 percent nickel S. S. White Industrial Division 
. t 16, N. Y. 
operates at 2300°F. Dept. 18A, 10 East 40th Street, New York 16, N 
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index to advertisers 


This Advertisers’ Index is published as a convenience, and not as part of the advertising contract. Every 


Jamesbury Corp. 
Jet Propulsion Laboratory... 154 


care will be taken to index correctly. No allowance will be made for errors or failure to insert. Kelsey Hayes CO ou : 13 
é Kohler Co. .. . 142 
Advanced Technology Dorsett Electronics Labs., Inc. 27 Kollsman Motor Corp.  -298 
Laboratories 172 Dow Corning Corp. 152 
Aerospace Corp. | ; 
Aerotec Industries, Inc 164 _Exactel Instrument Co. 162 Loge seg eb ‘gras . 
sn apaae Lindberg Engineering Co. .. 32 
Allen Instrument Div., R. C.. 20 EXR | 6 ss 
pone 99 Fenn Mfg, C 166 Cormick-Selph A 101 
Avnet Electronics Corp. 141 — a I McCormick-Selp veneer? 
oo Se ee 166 Mathews & Co., Jas. H. 157 
Frontier Electronics Co. 170 Mercury Air Parts Co. ..... 154 
Balcrank Inc. 161 Mill Polishing Corp. 30 
Barber-Colman Co. 161 Garrett Corp. 10 Minnesota Mining & Mfg. Co. 5 
Barco Mfg. Co. 144 General Electric Co. Monsanto Chemical 
Bendix Corp. Flight Propulsion 151 Co. 120 thru 122 
Red Bank Div. 102 Silicone Div. 100 te 
Boeing Airplane Co. g Goodrich Aviation, B. F. 132 =NorwalkCo. .............. 163 
Brooks-Perkins Inc. 142 Great Lakes Carbon Corp. 111 
Brunswick Corp. Back Cover eee " Pacific Scientific Co. ..... 148 
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rapid response thermocouples Rosemount Engineering Co. 160 


with precision junction location 


DELTA-COUPLES 


ATL Delta-Couples measure 
temperatures accurately with 


Scientific Engineering Labs 160 
Sealol, Inc. 117 
Silicon Transistor Corp. 3rd Cover 
Space Technology Labs., Inc. 6 


os ; Stanpat Co. 168 
minimum disturbance due to a FW 162 
the presence of the sensor. Stewart Corp., F. W. - 
Important in studies of high Sturtevant Co., P. A. 162 


heat transfer rates, this per- 


formance is achieved through | Taylor Fibre Co. 146-147 
t-te rca sonnmwe ce ex Tenney Engineering, Inc. - 110 | 
unique sensor construction a a Bs a 
and manufacturing process, = Tinsley Laboratories, me. .. 11 J 
and proper material selection. ACTUAL SIZE Transue & Williams _ 2i 
, Inc. ae 
Delta-Couples are available for surface and Tasen Proce, Sat _ 
in-wall measurements in steel, stainless steel, 3] ie 
aluminum, and copper, varying in thickness Vacco Valve Co. . 4 —_ 
from Ys to 2 inches. Vapor Blast Mfg. Co. .. . 160 | ih; 
ATL Delta-Couples are being successfully he Equipment Co. 26 i ge 
applied in the field of missiles and rockets Visioneering Co. 149 
to combustion chambers, blast deflectors, _ 
launching structures, injection nozzles, missile Washington Steel Corp. . . 143 ‘g 
skins, and in thermodynamic model studies. Walihom Precision Instrument | 
ADVHIIGED Zed echuology \ABIRATORIES rh | 
Ss Weller Electric Corp. 158 
fami» DIVISION OF American-Standard Western Alley Baslanstineg 
369 Whisman Road Co.. Inc. ns - 169 


Mountain View, California 


White Industrial Division, S. S. 171 
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Brunswick Pioneers Applied Research and 
Development in Non-Metallics for Aero/Space 


Whether your problem be one of 
design for space age needs of pres- 
ent or future; whether it be one for 
missile, mobile forces or under- 
water application; or whether it 
be one of fabrication know-how, 
you can look with confidence to 
Brunswick for the key to the solu- 
tion if not the ultimate answer. 
Consider epoxy resin VC-8359, 
developed by Brunswick for designs 
requiring superior performance in 
the area of modulus and high tem- 
perature durability for continuous 
Jusage. VC-8359 made practical one 
of the first all-plastic wings for a 
supersonic missile. This outstand- 
ing material know-how is also 


available in the polyester, ceramic, 
phenol-silane and silicone fields. 

Coupled with this research and 
development capability is superior 
knowledgeability and experience in 
diverse manufacturing techniques 
ranging from conventional hand 
lay-up to the more sophisticated 
types of filament winding. 

If your need is high temperature 
radomes for missiles, rocket motor 
cases with demanding heat and 


structural requirements, insulative 
structures, heat shields, airvanes or 
underwater structures, Brunswick’s 
capability-plus for applied research 
and development in non-metallics 
affords you the best solutions. 
Interested engineers will find it 
rewarding to discuss career futures 
with Brunswick. Write or call 
Brunswick Corporation, Defense 
Products Division, 1700 Messler 
Street, Muskegon, Michigan. 
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